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^^r To the Honourable 

Sir Richard Grosvenojl of 
Eaton, in the County Palatine of 
f^r. Baronet. 








SIR, 

HEN rcqueftcd by fome Bookfcllers in 
London^ to Revifc and Prepare this Trea- 
tiie for a New Impreflfion, and once re« 
^ Solved to Anfwer their Demands ; I was not long 
^ f onfidering at whofe Feet to lay it. 
m' My Memory may indeed be impaired by Age,| 
^A Misfortunes and Accidence ; Nay, I am fenfible it 
^ is fo i But it muft be entirely loft when I am forgct- 
^fiildf the great OWigations I lie under to Sir Richard 
Crofvenor. ^ 

Your Hofpitality and Generofity, make you ftand 
unenvied in die abundance of fortune* Any Upftart 
may cQntriv:e to fpend a Great Eftate ; But it is a 
Felicity almbft peculiar to Great Birth to become 
One. ; 

Were I now to defcribe Liberality without Pro- 
lafeqefs ; Steadinefs in Principles, without any pri- 
•Vate View ; Candor and Affability, Good Nature 
join d to found Judgment, and a Serenity of Temper, 
which your Enemies will always find the Compani- 
jffo, ofptueCoqrage; And then pronounce that you 

A X are 



ne DEDICATION. 



are pofTefled of all chefe good Qualities in as high a 
Degree as raoft Men living ; No Gentleman that 
Knows you well, would think I flatter'd you. 

Sir, Give me Leave to fay 9 I Honour yourCha:* 
rad^er^ and Love your Perfbn ; My Expreflions are 
uncourtly* my Stile unpolifh'd, and therefore more 
proper to be prefixed to a Work wherein the Matters 
related are indeed clad in a plain and homely Drefs ; 
but they are True, and defigned to propogateMa^ 
thematical Learning amongfl fuck as defire toJ}e 
introduced into that fort of Knowledge ; And I aiQ 
extreamly plcas'd they are permitted to be lent into 
the Worjd under your Protedion* 

That you may long Live, to promote the Good of 
your Country, and that City in whole Interefl: yoa 
have fo heartily engaged your Self ; And that you 
may ever fucceed'in your own private Affairs j And 
live to enjoy all the Bleffmgs that attend a ^uiec 
prudent Life, Is the earneft Prayer of^ 

HonoureJSIR^ 



• . ' * 



X9(^r tnoji Ohligedj Humhle^ 
and Ohedknt Servant^ 

J. WARD. 
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The PREFACE. 



To the READER. 

IT'bink if JTeedieJs ("and abnoft Endlefi) to run civer all the 
VfefulnefSy and Athantages of Mathematicks in Genetal^ 
pall therefore only touch ufofz tbofe ^'voo AdmiraU^ 
Sciences^ A*rithmetick, and Geomethy 5 which are indeed 
the Thjoo Grand Millars (or rather the Foundations) u^n nvhicb 
all other ^Parts of Mathematical Learning defend. ; 

As to the IHefidnefs of Arithmetick, *sr/5 ^etl known thdi 
no SufinefSy, Comm^ce^ Trade^fit Imfloyment whatfoever^ ev'eH 
from the Merchant to the Shof-heefer^ &c.' cap, be managed and 
carry d on/^;ithout the Ajfifiance of Numbers. * '*• 

- Jndas b the Ufrfulnefs of Geometry, ^Tts as certain^ thd 
no Curious ^rt^ or-Mechdnick-Worky can either be inDente/^ 
intfroved or f^fonnedy without its Jffifiing ^rincitles ^ tho^ 
ferhafs the Artift^ or Workman^ has but little (nay irarce anyj 
JCnowle^e in GooooQtxy. .; 

^hen^ as to the Advantages that arifefrom both thefeNoile 
ScieneeSy- when duly joined together y to ajjifi each other y and then 
A}fiyd to ^a£fice (according as Occafion requires) wilt 
readily be granted by all who confider the vajl Advantages thai 
Accrue to Mankind from the Sujinefs of Navigation only, j^s 
^Ifo front that of Surveying and jDividing of Lands betwi^Kft 
^arty and "Party. Sefides the great ^leafiire and Vfe'tbefb 
is from ^tnte-Keepets^ as 2}ialsi ClcckSy and WatcheSy &c. ^ 
thefii and a great many more very ufeful ArtSy ( to many 
to TO innumerated here) wholly defend upon the afor^auL 
Sciences. 

And therefore *tis no Wonder^ That in all Ages foman^ 
Jt^eiuottSi and Learned Terfons have implofd themfilves tn 
writing upon the SubjeSi of Mathematicks 5 but then mojl df 
tbofe Authors feera to frefiiptofe that their Readers bad made 
fome ^rogrefs in that fort oj Learning b^ore^tbey attempted to 
^erufithofe SookSy which are generally targe VohtmnSy writte^n 
, tnfucb abjlrtife Terms that young Learners were really afraid 
\f looking into tbofe Studies. . 

^efe Confiderations firjifttt me (many ycar$ ago) uj>on the 
Thoughts of Endeavouring tg Comfofefucb uplain^ and familiar 
JntroduBion to the Mathematicks, as might Encourage thofi 
that were willing ("to foend fome Ximc^ Siat way) (0 ventw^ 
fu4 $ltW^^ W with Chearfulnefs j Tbo^ perhaps they 'were 
. • . V wholly 
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^^bolly ignorant of infirft Kudimentu I'herefore Ibegan witb 
their firfi Elements or Principles. 

^bat is^ I began with an Unit in Jrithmetick^ and a ^oint 
in Geometry 5 And from thefe Foimiations p'oceeded g;radually 
wr, Leading the young Learner Step by Step ivith all the 
iP/ainnefs 1 CMy &c. 

Jnd for that Reafon I publiS)td this Treat ife YAnno 1707^ 
$y the T'itle of the xoung Mathematician's Guide 5 ivhicb has 
ifinfijoefd the Tattle fo 'well^ that 1 believe I may truly fay- 
("without Vanity j thislreatife bath frov'd a very helpful Guide 
to hear Five Thoufand Terfons 5 and perhaps mofi ojthem fucb 
0S nfiotUd never have looVd into rib^Machematicks at allbuf for 

it ... • ■ •r 

jlnd not only foy but it hath been very njoell received amot^ 
tbe'Zeamedy and (^I'ye been often told)/^ m)ell Approved on 
0t.tbeJ/niverJiticSy in JBngiaod, Scotland, and ItdAx^^ that it*s 
Ordered to be publickly read to tl:(eir Vupils^ &c. , 
: STib/ Title JPage gives ajbort Account ofthef€v^4l ^arts 
tieatidofy with the Corre^ions and Additions that are laade to 
this Fourth Edition, ijobich Ifiall not inlargfi vpon^ but leave 
$b^ Book to fpeak for itfelf 5 atid if it be not abU tfi give S^tis- 
faSioiji to the Reader^ rmjursyill lean fay here in its behalf 
will never recommnd ip : Sut tbistn^y^ be truly faidy T'h^ 
^hoover reads it every nmll fi^id rmre in it than the Title doth 
promt Je^ or perhaps he ^xpeffs :. ^Tls true indeedy the fDrefs is 
%Ut Tlaiu aitd^ iGmelyy It being wholly intended to Jbtfiru^^ 
iapdnoitoA^ufeor Tuzzlc the young Learner mth hardP^ordSy 
f^ obfbure Terms : However ^ in phis Ifiiail ahvays,hifve i)^ 
iSdti:jfa£fion j T'hat Tve fnuerely aim^d at 'what's ufefj^y tho" i^ 
sne of tlie raednefi kvays 5 *Tis Honour enough jp^\tne to be 
^accmnted as one of '^ the Under-Labourm in Clear it^ the Grotmd 
,4iMtley and re^ncruing fom^ of the Rnbbifi that ta^ in tjbe'xay 
to this fort of Kt^owle!ke. JIoiv ivell t have performed T'hapy 
• pttkk be left to proper yudges. . 

* T^U, brief jy As tarn not fenfible of any Fundamemat^ Error 
in this TreaiiJeL fo tmllmt pretetpd to fay it is not njoithout 
J5tf/fr/i?ffie)«5, .(Hi^nanum eft err;^re) which I hope the, Reader 
\nvill cx^ufey..ampajs over with the like Candor and'^Qaqd iVill 
ihat it 'was opmpofedfor his Uj^xy by bis:, real Jfell-pi^ery 

-" :' ^^: •: " ■ -; J. W^A'Ra.'" 

XondoB,Oftober 16th/ 170^ '• '\'v/ 
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Prascognitat 

TH E $ujinep of %tl)ftttaticto in dlt its Tar^s t?cth 
Theory and Praflice, is only to fearch t>ut and 
determine the true ^antity 5 either (^/Matter, Space, 
or Motion, according as Occajion requires, 

Sy Quantity <?/Matj:er is here meant the Magnitude or bignefi 
t)f any vifible thinly 'whofe Longtlky Breadth, and Thicknefi may 
either be miafurcdl or eftimated. 

Sy Quantity (jf Space is meant the diflance of one thing from 
another.* 

' Andhy Quantity of Motion is meant the ftmftnjefs of my 
thing moving from one f lace to another^ 

The conjideration of thefe according as they may be fropofid^ 
arc the SubjeSs of the Mathematicks, but chiefly that 0/ Matter, 

JJb^tw the confideration 0/ Matter, ivith r^fpeH to its Quantity^ 
Forta Ofnd PofiJion, 'uohich may either be Natural, Accidental, or 
Defigned, *mill admit of infinite Varieties-^ Sut all the Varieties 
that are yet knawn^ or indeed fofjible to be coTiceivedy are ixholly 
eompri fed under the due conjideration of thefe T^wc^ Magnitude 
ana Number,* 'which are the frofcr StibjeEis of Geonietrv, 
Arithmetick and Algebra. All other Parts ^r*^ Matbenaatickd 
heingonly theSranchcs of thefe three Sciences, .or ratb^^heir 
Jl^^icaticn to particular Cafes^ 






a Praecognita. Part 1. 

wtOXXitite is a Science Ipy iihich ive fearch out and com to 
know €iti;er the whole MeignimAty orfomefart of anyfrofofed 
Quantity ; and is to be obtained by comparing it with another 
known Quantity of the fame kJndy which will akvays be . one 
dfthe/e. Viz. AMxA(6r Length e^«/jv; J fetttfaCT, (that is^ 
Eength ai2d Bifcadth) or a S^ollU (which hath Length, Breadth 
a7id Depth, or Thicknefij Nature admitting 0/ no other 
2)imenJions but thefe T^hree. 

SbrttlinttCUb is a Science by which we come to know what 
Kumber of Quantities there are (either real or imaginary) of 
any kind^ contained in another Quantity of the fame Kind : No^ 
this Conjide^ation is very different from that of Geometry, which 
is only to find out true and proper Jnfzvers to allftich ^efiions 
asdemandy howljom^ ibow Broad, ho-wBigy ^c. Sut when 
^e are toconfidcr either of more Quantities than one, or hoFVo 
often one Qu^antity is contained in another ^ th^iwe haverecourfe 
/o.Arithmetkk^ which is to find out true and proper Anfwer$ to 
All fuch ^ueftions as demand how Many, what Number, or 
Multitude {^/Quantities there are. To be brief the Subject of 
Geometry is that of Quantity, with refpe6l to its Magnitude 
only ;^ and the SiibjcS of Aritmnetick is Quantities with refpeS' 
to their Number only. 

Slgebaa ii a Science by which the'moji abjlrufe or difficult 
(Problems either in Arithmetick or Geometry are Refolvedand 
^JDemonjlrated^ that iSy it equally interferes with thera both 5 
and therefore its prornifcticttjly namcd^ being fometimes called 
Specious Arithmetick,^^ ^^ Harriot, Vleta, ^;?/^2)(?^orWallis, 
iSc. j^nd fometimes its called Modem Geometry, particularly 
the ingenious and great Mathematician!^ Mr. Edmund Halley^ 
Smilian Trofejfor . of Geometry in the Univerfity of* OxforcJ; 
'giving this following Inftance of the Excellence of our Modern 
Algebra, Writes thus y 
. * T'he Excellence of the Modem Geometry (faith he) is in 

* nothing more evident y than in ihofefnllandhMm^x^ Solution^ 
^ it gives to Vr^XitrrA : Rep^efentmg dl^ the poffwle Cafes at on^ 
^ vieWy and in ofze GeneratT\itQY^mmiiny times comprehending. 

* whole Sciences • which deduced at length into Propofitions^w/^ 

* demonflrated after the manner of the Ancients, mi^t welt 
^ become the Subjefls ofldrgeTreatifes : For whatfqever Theorem 

* folves the mofi complicated Problem of the kindy does with a 

* dueReduBion reach all the Stibordinate Cafes/ Of which he 
^■i%estt notable Inflanee in the Dbftrinc of T>io^tncks for finding 
the' Foci of Optick Glaffes ttniverfalfyy (vid. Philofophical 
Tr^nfaaions, Utmb. zoy) 

1 -*' " 7%us: 



Chap. I. Of Ctjaractersf/ f 

7*hus you have a Jhort and general Account of the f roper 
SubjeSs of thofe T'hree Noble and Ufeful Sciences, Arltbmetick; 
Geometry and Algebra. I pall no-w proceed to give dfartictilah 
Account of each ^ and fir ft of Arithmetick, ^hich iK/b^Bafisc?r 
Foundation of all Arts, both Mathematick and Mecnanicfc 5 and 
therefore it ought to beivell zmderjlood before the reft arje meMed 
nmthaU • ' * 
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C H A p. I, 

Concerning the feveral ^arts of Brttfimetfck,- "with tie" 
SOteJinition offuch Chara£iers as are ufed in this Treatife. 

ASlitlinietfrb, or the Art of Numf^ing^ is fitly divided into 
three diftinil Parts, two of which are properly called- 
Natural y and the thi rd Artificial. 

The firft being the mpft plain an^ eafieft, is coninionly called 
Vulgar Arithmetick jn whole Nunibers 5 becaufe every: Unit or 
Integer concerned in ir, reprefents dne whole Quantity of fcme 
^e«V5 or thing propofcd. 

The fecond is that which •fiipppfes an Unit (and confemicntly 
the ^antity or thing reprefented by that Unit) to be Broken 
pr ^Divided into equal Varts (either even, pr uneven) and 
confiders of them either as pure ^ftrts^ viz* Each lefi than an 
Unit, or elfe of Tarts and Integers intermixt. And is ufually 
called the 2)offrin of Vulgar FraSions. 

The Third, or Artificial Tartyis e^ltADecifftal Arithmetick f 
being an Artificial Invention of managing FraHions or Srohm 
Numbers^ by amuch morecommodiouarand eafic way than that 
«f Vulgar Fractions : For the feveral Operati(H)$ perfermed in, 
decimals, differ but little from thofe in Whole '^umbers 5 and 
therefore it is now become of general . Ufei efpccially in 
Geometrical Computations. ^ . 

f rftbntettCft fin all its Tarts) is performed by the various 
ordering and difpofing of TcaArabicft ChdroHm osNunteroi 
Figures ("which by fome are called 2)igiti) 

. Wne Tm» l^hree Four Five Six Seven Sight itine fypbeff 

^' i 1.^3 4 5 <^ 7 8 5^ ' o ^ 

« 

^he ufe oftheje Chaiafters is faidto hefirfl introduced into 
England near fix hundred Tears ago^ viz, mut tbe Tear I h^ 
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The firft of thefe Chara^ers is called Umt}\ and reprefeni 
one of any kind of Species or ^tantity. As one Worlds on 
JT/^r, one 3&», &c. 

Viz- Z!7«i/y is that by which every thing that is, is called on 
(Euclid. 7. 2??/* i-^ and Is the beginning q{ 2l\}jlumbers^ Tha 
is to iay, i^fmier is a Multitude oi Units. Euclid. 7. Defl av 

For, one more one, makes Two 5 an<^ one, more one, mon 
one makes Three, €?(?. Which is the Firjl and chief Vo&ulatc^ c^ 
j\ Either Axiom to Arithmetickt 



Viz.{ 



That i+i=i« 1+1+1=3. 1+1+1+1=4 
i+i+i+i+i=5- Andlbontop. 



JJine of thefe Figures were thus (rompofed of UnitSy and 
difftrently £>rm'd toreprefent fb many £7/;// j put together inro obc 
&m^ ^s was intended each fhould denote : Nifte being the greateft 
Uumber of Units that was then thought convenient to be exprefled 
by one &gle^€J^rafier 5 the laft of the Ten is only a Cypher ^ or 
(as feme phrafe it) a nothing, becaufc of it felf it figniiies 
nothing $ tor if never fb many Cyphers he added to,or Suhflra^ied 
from, any Number^ they can neither increafe nor dimimih that 
iJitr^er y but yet as a Cypher ("or Gypbers) may be placed, th^ 
ether Figures will become of different Values from what they 
were bclbre, as will a|^ear further on. ' 

For the more convenient oitdering of the aforefaid Kumeral 
FigureSy acc(^ding to the feveral Varieties that happen in 
Computations 5 1 do advife the young Learner to acquaint himfirl^' 
with the Significattdn of the feUowix^ Algebraick Signs pi 
CharaBerSy which he will find of excellent ufe, as being a muchr 
fbortei?, better and more £gnificant way of denoting what is to 
be 4<M«^ (^ i>^ft Operations) than can otherwife be exprcfifed 
jii ;»oKfe at leogth. ' 



,1 



• Significations.. 

Si^s l^amet.f The ^gn oiJdditim 5 As 8+7 is ? mora 

y 7, and figniffes that the Nu?niers ^ and 7 arc 
q>7 . ^y^^ Adocd into one Sum The like is to be 
rtm ^'^-^ui^ilcflo^d «^en ftveral Numbers ateconoefted 
^^^^' /together with the Sign +. 

/ As 54+22+9+45, ^c. denotes thefe are 
^^ to ]>e Added int^ one iSS9^ ' 
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The Sign of Sztbfira6lion 5 As 9— 5 is p kfi 

taken fiom ^ 
found. 



rf Minus S< .Af^f iTf^'^^K^ 

"~ O «*• Ipr, <*^» *"^ fignifies that tf la to be 

itor/e/f 2 that fo their Difference inay be 



\^ Into or r. T:^f^^^fMulttptcation', ^9^<S, «9 
O «)«Vi& S ^'"^ '^' *"^ %nifies that 9 « to be Multiplied 
iL-Kiw. iintoorwithtf. ^ . 

^ The Signof 2J/u//?(?« } as g-rz, is 8 by 2,' 
J and fignifies that 8 is to be Divided by 2, alfo 
"^thus a) g (4. or riius 4 each fignifying thr 

Cfame thitig, to wit, 8 Divided by a. 



•^}{^> 



. 'The Sign of Equality or Equation^ Hz. 
whenever this Sign = is placecf fcetwixt Numbers 

KEdual <^^ ^u^niiti€S} it denotes them to be Equal, 
^ • ^as 9=9, or9-f(^=i5, or 9— <^=3, S?^. That 



is, 9 is Equal to 9, or 9 more d, is Equal to 
15, and 9 lefi tf, is !Equal to 3, 5f?c. 

• 
The Sign of Proportions or that commonly 
xalled the Golden Rtikj or ii»/^ ofl^hree^ and 
'i: is always placed betwixt the Twomiddls 
Terms or Numbers in Proportion. Thu^ 
a : 8 : : tf : 44. To be read thus 5 As 2, 
Is tp 8, So is (T, To 24. 

Thefe Signs and their Signifaotipn^ being i)erfcaiy leam^ 
will help to ihorten the Work. 
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^ Principal Rules /« Irftfttttttfefr 
arefperjmnei in Wbok'ifhmbers* 



T* H E Rides by whi^ph Numerical Operations are perfbrm'd 

* in all the Parts of Arithmeticky site many and various, 

feveral of them beii^ &rm'd and raifed as Qccafion requires, 
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The firft of thefe CharaEiers is called f/^/V^, and reprefent$ 
one Off any kind of Species or ^lantity. As one Worldy one 
Star^ ont Man^ &c. 

Viz. 27«/>y is that l^ which every thing that is, is called one 
(Euclid. 7. 2)€f. t.) and Is the beginning of all Numbers. Tha( 
is to iay, Nmier is a Multitude of 17«/>i. Euclid. 7, De£ 2*. 

For, one more one, makes Two 5 an<^ one, more one, more 
one makes Three, ^c. Which is the Firjt and cA/^TPoftulate, (^r 
J\ ^ther Axiom to Arithmetickt 



Vi^{ 



That i+i=i. i+i4-i=5- 1+1+1+1=4; 
i+i+i+i+i=5* Andfbonto^, 



Uine of thcfe Figures were thus pompofed of UnitSy and 
difl«r«ady ferm'd toreprefent fo many Units put togethtr intooae 
Smtj ^s was intended each fliould denote : Nifie being the greatcifl: 
Number of Units that was then thought convenient to be exprefled 
by one &igl^€harafle9^ 5 the laft ot the Ten is only a Cypher^ or 
(as feme phpafe it) a nothing, becaufe of it felf it fignifies 
nothing- 5 for if never fb many Cyphers he added to,or SuMra£led 
from, any Number^ they can neither incr^fe nor diminish that 
Nun^ber s, but yet as a Cypher (or Cyphers) may be placed, tha 
other Fio^ures will becon^ of different Values ftom what they^ 
were before, as will appear furtheif on. ' ' ■ '' 

For the more convenient ordering of the a&refaid Nzsmeral 
l^igureSy according to the leveraJ Varieties that happen in 
Computations 5 1 do advife the young Learner to acquaint himfclf 
with the Signification of the foUowii^ Aigebraick Signs pr 
CharaSerSy which he will find of excelient ufe, as being a mucht 
fhorter, better and more fi^ificant way of denoting what is to 
be ^|on& (id mofi Operajtions) than can otherwife be exprcffed 
ill ;««ord» at length. • 

• ' ' ^ •' ' . 

• Significations,. 

Si^ns^ yamei^/* Th^^gpioijfdditim 5 As 8+7 is 8 moie 

y 7, and figniffes th-at the Numbers ^ and 7 arc 
<PIu^ jto be Added into one Sunt. The like is to bes 
rtus ^'^-^criidcjgo^.'^en.ftveral Numbers areconnefted 
^^ /together with the Sign +. 

I As 54+22+9+45, i$c. denotes thele are 
'^^tobeAddcdiiit^oweJSsjw. ' • ^ 
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Chap. I. 
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Of C^tactet^. 
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r ;m- r ^® 5^8? o^ Suhfiraclim 5 As 9— d is p left 
— S < ^^^/^^^ J <j, and fignifies that <^ is to be taken fiom 9^ 
iior lejs -^ ^^^ fQ ^j^^jy Difierence may be found. 

-% rT t ^ C *^® ^^S" o( Multiplication 5 as 9 xtf, is 9 
X ?{:;>/ < i°^o <^> ^<1 %nifies that 9 iMo be Multiplied 
^ l^<wttio. 4 into or with d. 

- . * . '■ 

The Slgci o£ !DiviJion ^ as S^ra, is 8 by «,' 
and fignifies that 8 is to be Divided by 2, alfo 
thus 2) 8 (4. or thus 4 each fignifying thr 
.lame thitig, to wit, 8 Divided by a. 



^}{sy' 



\^JEqual. 



'The Sign of Equality or Equation^ vir. 
whenever this Sign = is placedbetwixt Numbers 
I (or ^mfitities) it denotes them to be Equal, 
ias ^z=z% or9-f5=i5, or 9 — (^=3, ^c. That 
is, 9 is Equal to 9, or 9 more .6^, is Equal to 
1 5, and 9 leis d, is Bqual to 3, Cf^c. 

• 

The Sign of ^rofortion^ or th^t commonly 
called the Golden Riile^ or Rule ofl'hree^ ana 
: t is always placed betwiior the Two middle 
7*enns or Numbers in Proportion. Thu% 
2 : 8 : : <^ : 24. To be read thus 5 As 2, 
Is tp 8, So is 6, To 24. 

Thefe Signs and their SigniJkOfipT^, being perfcflly learnt, 
VwU help to fhorten the Work. 
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Cfc«r^mW ^;&^ Principal Rules i« Sri tlitttttftk, iind how they 
^ ^ are fefprmed in Wbok'}>kmd^ 

TH E li«&i by which Ntmerical Operations are perform'd 
in all the Parts of JrithmeticK are many and various, 
fcv^ of them beiM form'd and raifed as Occafion requires, 
when applied to VraSice^ yet they are all comprehended within 
the due Q)nfi4eration<)f thefe Six^vis^ j^meratfon(or fMntim) 



9ititf}mttic% 



Part li 



awftf(m> ^fatrattton. ^ictpltcatton Btt)tftoH> *ni d^bitton. 

«r. ExtraStoa of Roots. 
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Scft. I. 0/ jeumcrarton, or jaotarton. 

M3ttin0rat(O!t or Notation^ Teacheth to Read or Exprefi the 
txoi value of any Number when writ down j and confequently to 
write down .any propofed Number ^ccot^xng to itstrue valuewhen 
it is named : And thiwS confiftcth of Two parts ^ . 

I. The due order of placing down Figures. 

z. The true valuing of each Figure in its place. 

Both which are plainly exhibited in the follqjrtng Table, 
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6 ^ % 9 ^ 1 ^"5 i ^ 



Period »f 
TlMuJands 



Periifdcfl Period . Period of 
mtiiens.'Uf "Thou-'', Uhits. 
*Jands. \ 



By this Jl^tUtKration ^able it's apparent that the order of 
Places is reckoned from the Right-Hand towards the Left 5 the 
Firft place of any Number being always that which is the outmoft 
Figure to the Right-Hand $ and whatever Figure ftands in tha^ 
jJace doth only fignifie its own fimple value, viz. So many Units 
as that Figure reprefcnts. 

The fecond place is Aat of lens^ any Figure (landing in that 
place fignifieth fo many ^ens as that Figure reprefents Units* 
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Chap. 3. Of Numeration. 7 

The third pls^^ is Hundreds^ the Fourth place ThoufandSy 8cc. 
That is, each place towards the Left Hand is Ten times the value 
of that next it towards, the Right. 
, Fof Inflance, foppofe 759 were propofcd to *be read or 

Sronounced according to the value of each ivg-^r^ as they now 
:and. The firft Figure in this Sum is % becaufe it ftands in 
the place of UhifSy and therefore figniiSes but its own fimple 
value, to wit 9 UmtSy or Nine. The fecond Figuri 5 ftands in 
the piace of T^ens^ and therefore fignifies Five Tens or Fifty. The 
Figure 7 ftands in the Third place, or -place oi Hundreds^ and 
therefore it fignifies Seven Hundred^ and the whole Sum is to be 
sead or pronounced thus. Seven Hundred Fifty Nine* 

JQot^, Although the Figure 7, ftands in the Third pl^ce 
(^according to the order of Numbering) yet when the whole Sum 
comes to be read it's firft pronounced, the reading of ^«//^5rs 
being performed like that of Letters or Words, always beginning 
with the outmoft Figure towards the Left-Hand, and £0 many 
Pigures as are placed together without any Point, Conyna, I^ne^ 
•r other Note of Diftin£lion between them, are all but one Siim^ 
and muft be read as fuch. 

- For Example, t6^^96 is but one intire St^m or Number^ 
notwithftanding it confifts of fix places of Figures^ and is thus 
i«ad 5 Seven Hundred Sixty T'hree T'houfimd Five Hundred 
Nifiety Six, 

The like is to be obferved in reading or expreffing the true 
value of any Sum or Rank of Numbers confifting of Seve^ZyEtght^ 
NinCy or more places of Figures y each Figure being to be valued 
according to its diftance from the place of Unity : As in the 
feregoing Table. 

• Now fiich Values may as well arife by CypherSy as by other 
Figures $ for inftance, 6 ftanding by it felf, reprefents but Six 
Units I But if a C)?/^gr be annext to it thus, do, then it becomes 
Sixty 5 for the Cyfher poffefltng the place of UnitSy hath thereby 
removed the d into the place mTens $ and another Cy^;b^;* more 
would make it <:roo. Six Hundredy &c. 

Whence it may.be notexl, that altho' a Cy//J^r of itfelf fignifie 
nothing (as hath been faid before) yet being placed on the Right 
Hand of any FigurCy it augments the value of that Figure by 
advancing it into a higher place than otherwife it would have 
been, had not the Cypher been there. 

Take one Example more in NumeratioUy if you pleafe, that * 
in the Table, viz. ^78987(^54321, which is, according as is 
there fignified, 

• £139 
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Six Hundred Seventy Eight Thoufrnd MillionSi 

nine Hundred Eighty Seven MillionSy 

Six Hundred Fifty Four Tho7ifand^ 

^hree Hundred T^venty One Units. • Of any propofed Sj^ecies 
or ^ua?aities^h^.t(6Q\et. 

Axii. here it may be obferved, that every Third Figure froni 
the place erf" UhitSy bears the Name oi Hundreds -^ which ftiews 
that if any great Sum be parted, or rather difiinguifhed into 
Periods, of Three Figures in each Period (as in the foregoing 
Table) it will he of good ufe to help the young Learner in the 
cafier valuing and exprefSng that Sum. 

Sea. 2. cyaowtion. 

Tojinlate or Tetkicn. 

Ti^at any given ^iixtfytt may be increafed or made more ^ hy 

putting mother jl?tanber to it. 

SlDI^itlDn i^*^ that Kvle by which feveral Numhcrs are colleiled 
^d put together, that fo their Sim or Total Amount may be 

known- 

In this Rule T\X'o things being carefully obferved, the Work 
will be eafily performed. 

I. The firft is the true placing of the Numbers^ fo as that each 
Figure may fland di/eftly underneath thofe Figures of the fame 
value, viz. Place Units under Units^ Tern under 2hts^ and 
Hundreds under Himdreds^ &c. 

Then underneath the loweft Rank (always) draw a Line ^o 
fcparate the given Numbers from their Sum when it's found. 

Example. l( thcfh Numbers 54327', and 2^51, were given to 
be Added tcgether, they^mufl be placed 

54-3^7 
2551 



Thus, f 



i. 'the fecocd thing to be obferved is the due Collcfting of ^ 
Adding together each Row of Figures that ftand over onc^another 
of the fame value : and that is thus performed. 

Rule. 

jfl'ways begin your Addition at the place (?/ Units, and Add 
tcgether all the Figures that fla^din'that place ^and if their %\xcci 
he under Ten, fet it doxmi hl(FJC the Line underneath its otvn 
place 5 but if their Sum be mere than Ten, you mififet doivn 
only the overplus^ or odd Figure above the Ten (or Tens) andfi 
many Tei^ as the Sum of thofe Units aimtmt to^ you mufi carry 
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to the flace of Tens 5 Adding, them and all the Figures that 
fidnd in the place of Tens together^ in the fame manner as thofe 
of the Units mere Added 5 then proceed in the fame order to the 
flace of Hundreds, andfo on to each place until ail is dc^ie. 

The Surn arifing fiom ^<&^ Additions will be the I'otal 
Amount reijuired. ^ ' 

Eocample r. 

• r 

Let It be required to find the Sum of the aforefaid Nimhers* 



VI 



z. 



f 545^7 
I 2551 



5(^^78 th^ Sum reqult^ed. 
Beginning at the pl^ce of UhitSy I fay i and 7 is 8, which 
being kfsthan 10, I let it down (according to the Rule) under- 
neath ks own place af Units ; and then proceed to the place of 
Tens^ laying j and 2 is 7, which being lels than 10, 1 fet it down 
underneath its own place of TenSy and proceed to do the like at 
^Qiphceo£ HundreaSy and then at T'houfandSy fetting each of 
their Sums underneath their own i^fpeftive places : Laftly, 
becaufe there is not any Figure in the lower Rank to be added 
to the Figure 5, which ftands in the place of y'^^ I'houfaTtdSy in 
the upper Rank; I therefiwe bring down the faid 5 to -the reft, 
placing it underneath its own place, and then I find that 
"•543^7*4"^^5i==5<^P^78, the true 5^wi«quire4. 

Example 1. 

. Suppofe it were reqtdred to find the Sum of thefe Ujmhers^ 
; 3 578-+-49<r 4-742+184+95. Thefe being placed, as before 
direfted, will ftandas in the Margin. Thian beginning (as before) 
at the place of D%/^5, fay 5- and 4 is 9, and 2 is 11, and 
tf js X 7, and 8 is 2 5, fet down the 5 Units underneath its 
own place cfUnits^ and carry the 20, or two 'ijTenSy to the 
place -of S?^«5 (at vi^hich place they are only 2) laying, 2 
and p H 11, and 8 is' i^, and 4 is 23, and 9 is 32, and 7 
is 39, ^t down the .9 underneath its own place- of 2l?/?j, 
"arid carry the 30, or three ?^;/i (which indeed is 300) 
to the place of Hundreds,, at which place they are but 3, 5095 
layirtg, j I carry and i is 4, and 7 is 1 1, and 4 is i y, and 
5 is 20, here becaufe there is no Figure overplijs (as before) I fet 
down a Cypher underneath the place oi Hundreds^ and carry the 
z^cm (or rgther the 2000) to the place of 2lb<?f//S';;/A*, faying 

« ■ • C (5^. 
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(as befbfe), 2 I carry and 3 is 5, which being the laft, I iet it 
down underneath its own place, and all is finifhecL And find the 
JSunz or Total eimount to be 5095=3 5784-495+741+184+^5. 
If this ^Kainple be well eonfidered, it will be fufHcient to 
Jhew the ufual Method of Jdditiim in Whole Numbers 5 but to 
make all plain and clear, I Aiall /hew the young Learner the 
reafbn of carrying the Tens from one Degree or Row of Figures^ 
to the next Superior Degree, which is done purely to fave 
Trouble, and prevent the ufing of more Figures than are really 
q^cefiary^ as will appear by*tne following Method of adding' 
together the fame Numbers of the laft Example. 




Thus, Add together each fingle 
Row of Figures by it felf 5 as if there 
were no more out that one Row, 
^tting down the Sum underneath its 
•wn place. , 



The Sum of the Row of Vnits^ is 
The Sum of the Row of Tens^ is 
The Sum of the Row of Hund. is 
The three 7%cufand brought down 



3j5|7i8 

i7I4i 
.'1:8! 



4 



ii 



15:7 
i:7io 
3*00 




Ad^ 



Hie Sum or Tofal Amount as before^ is 5095 

From hence I preiume it will be eafie to conceive the tnm 
Reafbn of carrying the aforefaid Tens j and alfo that Cyphers <fo 
not augment or increafe the Sum in Addition. (See T'age 4.} 

I might have here inferted a Lineal Demonflration of thi» 
'Rule of Addition'^ but I thought it would rather puzzle riian 
improve a young Learner, efpeciallv in this place f oefides . the 
Reafbn of it is lufficiently evident h-om that Natural Truth of 
the 'Whole being Equal to all its^arts taken tcgefher* Euclid, i. 
Axiom 19. 

That is, the Numbers which are jpropofed to be Added 
together are by that Axiom underflood to be tlie feveral parts» 
and their Sum or Total Amount found by Addition is underftood 
to be the whole. 

And from thence is deduced the Method of proving tli0 
Truth of any Operation in Addition^ viz,By parting or feparating 
the given Numbers into Two Parcels (or more, according to the 
Ijir^enefs of it) and then Adding up each Parcel by it felf: For 
it iliofe particular Sums fo found, he Added into one Stlm^ and 
th^z Sim prove £qual or the fame with the Total Sum firft 

founiy 
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found, then all is Right j if not, care muft be taken tti difirove^^ 
and coired the Enor. 

5^47 ) 

528^ > The Jiwwof thefe Parts Is, i%$i\ 

401^) 
Add^' 

apoo^ 

5007 > T^L^Sum pf thcfe, i» ^515 

'i6o6\ ■ " ' 

•Hie I'otal Sum of \^ ' " The J«»^ of each > 

all thefe Parts i"^^' Parcel put together J ^ ^ ^ 



^ofiulate cT Petition. 

V'bat any jftatttber »^^J^ *^ Diminifiedy cr made Lefs^ by takit^ 

another ftoxdasxfrom it. 

dllbffrtttloil i< that Rule by which one Number is fDeduSed 
or taken out of another, that to the Remainder^ 2)iference^ or 
JExcefi may be known. 

As 6 taken out of p, there Remains %. This 3 is alio the 
iDifjsrence betwixt 6 and 9, or it is the Kiccefs of 9 above 6. 

Therefbte the Number (or Sum) out of which SubftraGion is 
required to be made, muft be greater than (or at leafl equal to) 

£ttA Subtrahend OS Number toht SubfyraSed. 

Note,5r^;5 Rule is the Converji or SOireS cofftrary to Addition. 

And here the fame Caution that was given in Addition ^ of 
placing Figures direftly under thofe of the fame value, vi^* Units 
under UhitSj Tens under Tins, and Hundreds under Hundreds^ 
Sec. Muft.be carefully obfewed ^ alio underneath the loweft 
Rank there muft be drawn a line (as before in Addition) to 
ie^irate the given Numbers from their 2)i}fh*e»^ when it'sfound. 

Then having placed the IdSer Number under the greater, the! 
OferationmsLj te thus per^mned. 

Rule, 

S^n at the Right Hand Figure or f lace of Units (as in 
J^dditionj and take or Subthrafl the lower Figure in that place 
fim tiie Figure ft^aftandso^er it^fettif^ dowt rhe J^cmainder 

C a ' ^^ 
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cr Difference underneath its (yucn flace^ if the Thto Figure^ 
chance to be Equals fet down a Cypher. Sut if the upper 
Figure he Lefs than the lower Figure, then you muft Add loto 
the upper Figure, or mentally call it lo more than it iSy and from 
that%\xai Subfirafl: the lower Vi^x^^fetting down r>&^ Remainder 
(as before direfted.) Now becaufe the lo thus added^ was 
fiippos^d to he borrowed from the next Superior place (viz. qfTens) 
in the upper Figures, therefore you mufi either call the upper 
Figure in that place from whence the lo was borrofw^d^ one lefs 
than really it ts^ or elfe (which is altone^ and mojl ufual) you 
muft call the lower Figure in that place one more than it really 
is^ and then proceed to Subflraftion in that ^place^ as in the 
former 5 and Co gradually on from one Row ^/Figures to another 
until all be done. 

Example r. 

Let it be required to find the difference between <5'78j, and 
4572. That is, let 4572 be Subftra£led {rom ^78 5. 

Thefe Numbers being placed down, as before dire£ied, will 
ftand 



Thus f 'll^ 

1 4.57a 



457a 

2213 

Beginning' at the f lace of UMts^ take 2 frMn 5 and tho'e 
will Rematn 3, \^kh muft i:>e fet down underneath its own place, 
and then proceed to the place ofTenSy taking 7 from 8, aud 
there will tlBmdin i, tobe fet down undcrheatn its own place j 
again at the plafce of Hundreds^ take 5 from 7, and there Remains 
2i which' fet down, as before 5 laftly, take 4 from 6 and there 
will Remain 4,, which being fet down underneath its own place,-, 
the .Work is fini{he<l, and the tDiference ib. tomA will be. 
a2i3==<5^7^.5*^4572, as was recjuired. . 

' Bicdmplez, 

The tDiffereneeheimetii 5849^^ and 749(f is required. 

Having placed thp Nunfhers as in the Margin, -begin 
at the place cf Units (as befi<re) and fey 9 fron» ^rannot 749^1 
be, but 9 from 16 and there R4:mains 7, to be fc^- down 5845^ 
under its own place, next proceed to the place cif2^«y, 



r*— •; 



where you muft now pay the 10 that was borrowed to 1^47 

make the (f, kJ", by accounting the up^ Pi^re 9 in that 

place one }e6t4ian it is, &yi^g, 4 »(mi-S^d there Remsunsj^ 

cr elfe C^^iwch is the rncil praflfifed) fay s3 bmc^ved ixA 4 »'5 

from 



/" 
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from 9 and there Rernaim 4, to be fet down under its own place 
(as before) 5 again at the place of Hundreds^ fay 8 from 4 that 
cannot be, but 8 from 14 there will Remain 6 to be fet down.j 
and here I have borrowed 10 (as before) which muft be paid in 
the fame manber as the other iq was, viz. either by calling the 
7 in the upper Rank but 6^ laying, 5 fronj 6 there Remaim i, or 
elfe by faying i borrowed and 5 is <^ from 7 and there Remains 
J, which being fet down under its own place all is done, and the 
^Difference K(^Viir^d will be 1^47=749^ — 5849* 

Example 3. 
, From 830476" 
* iTake 741068 

Remains 89408 

By this Example you may perceive that Cyphers \h the 
Stibtrahendy viz^ in the Numbers to be SubJtraSied^do not Diminifh 
the Number from whence SubfiraSion is made. See Vage 4. ' 

Thefe Three Examples I prefume may be fufficient to fhew 
|he young Learner the Method of SubJlraEling whole Numbers 5 
as for ^e Reafbn thereof it's the fame with that of Additi(m^ 
Page 10, n}i%. of the whole beif^ Equal to all its parts taken 
together. 

That is, in this Rule the Number from which Subftraffion 
is required to be made, isunderflood to be the whole, and the 
Subtrahend or Number to hcSuiJlra£led^ is &ppos'd to be a part 
of that whole, confequently if diat part be taken from the whole, 
th*e Remainder will be the other part. . 
« Finm hence is deduced the common Method of proving <SV/^~ 
firoBion^ by Addixig tc^ether the Subtrahend ^j^ the Remainder. 
For if the Sum of^thofe Two which are here called Parts, be 
Equal to the Number from whence SubftraHiofi was made (which 
is here called the whole) then the Work is Right ^ if not, cai;e 
pmft be taken to difcover and correft the Error, 

Example. ^ 

Fn»m 59435 
Take 47<^o8l ^^^ 

C ii827J 
fioof y ' ■ r The Sum which is Equal to tke Number from 
i 59435 41 vihtticc SubHraSioa w^m»Ac 

Or 
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Or fiom the aboveikid Reafbn, it will be eafy to conceive how 
to pfove the Tnxth of SubfiraBion by SubftraSicn. 

For if item 5943 5 being here the whole, 

dMSie be taken 47^08 as part of that whole,' 

there will Remain 1 1 8 2 7 the other part (as befere) 

And if from 59435 ^he whole, there be SubftraSed 

die laft part, v/«. 11827 

there will Remain 47^08 the firft part, or Number which wa» 
toqpxtA to ht&ASubJlraSed* 

From 75(5*4^ From 7000000 

Take 9000 Take 98(^432 

666^i Remains ^0135^8 



Seft.4. 0/ 9aUf ^(tattoT. 

9ttlttPliratf on is a Rule by which any jgi ven Number may be 
^pc^ily Increafed, according to any protoled Number of Times. 

Tbatis^ One 'Swnhtr is Jaid te Multiply ^«a/i?^, nvhen the 
Kiunber Multiplied is fo rffen Added to itfilfy as there are Units 
in the Number Multiplying 5 and another Kumber is produced. 
(Euclid. 7. De£ 1 5.) 

To perform Multiflicaticn there is required two ^ven 
JjkimberSy cdWoA FaSors. 

The Firft is that Number which is to be Multiplied^ and is. 
generally put the greatefl of the Two Numbers^ commonly call'<) 
3ie Multiflicandi 

TTie other is that Number by which the Firft is to be Multi^ 
j^ed, and is ufually called the Mnltiflicator or Multiplier 5 and 
this denotes the JV«^^ ofTitnes that the Multiflipand is 
required to be Added to it ielf. For ib many Units as are 
contained in the Multiplier^ fb many times will the Multiplicand 
be really Mded to it felf, {as per Euclid above.) And f5rom 
thence will arife a Third Number^ called the TroduS. Sut in 
Geometrical Operations its called the Reftangle or Plain. 

For inftance 5 fuppofe it were required to Increafe 6 Four 
times. That is, to Multiply 6 into or with 4, thefe Two Numben^ 
are to be fet (or placed) dpwn as in Addition or Subftraffion. 
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^rodu6i 24 viz. 4 times tf i$ 24, as 
l>y jidditionf viz* By Setting down d. Four 
times, SLO^, then adding them together into one 

Thus 




From hence h is Evident that Multiplication 
' is only a G)ncife or Compendious ivay of 24 
Adding any given Number to itfelf^ fo often as uny Number of 
fttmes may be pro fo fed. 

Befere any Operation can be readily Performed inMultiflication, 
the feveral ^rodu6fs of the fingle Figures^ one into another muft 
be perfefUy Leam'dby Ht^ityviz. That 2 times 2 is 4, that 3 
times 3 is 9) that 2 times 6 isiS^ ^c. According as they ^re 
escprefled in the toUowing Table. AVherein I have omitted 
Jaubiplying with 2, it being (b very eafie that any one may do it, 

Multiplication Table. 



13x3= p|4X4=i'J 

^X^r—I2 4X5=20 
4X^=24 



3X^=18 

3X7=21 

13X8=24, 

hX9=27l 



5X5=2J 
5 Xd=3o 

^5x7=35 
4X7=28 5X8=40 



4X8=32. 
4X9=3d 



5X9=45 



(JX7=42 
<^x8=48 
5X9=54 



7X7=:45? 
7X8=5<^ 

7X9=53 



8x8=54 
8x9=72 



9X9=81 



••^ 



I think it needlefs to give any Explanation of this T^aUez 
fer if the Signs and their Signijicationsho well underftood, {vi^k 
^age 5 j it muft needs be eafie. Oily this may be noted, that 
4X3=3X4, or 7x5=5x7, ^c. 

That is, 3 times 4, is the. fame with 4 times 3, or 5 times 7, 
is the fame with 7 times 5, i$c. The like muft be underflood of 
all the reft in the Table. 

And when all thefe finsle ^roduBs are fo perfe£Uy Leam'd 
by Heart, as. to be fkid without paufing ; you may then proceed 
(but not till then) to the Bufinels of Multiplication 5 which will 
be found very eafie, if theibllowing Rule (and Exanffles) h^ 
carefully obferved. 

Rule. 

Jh)ays begin with that Figure nvhichftands in the Vmisplact 

fftbe Multiplier j and mfb it Multiply $h€ Figure which fiandf 

in 
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in the Units place of the Multiplicand 5 if their Produft be Le/s 
than T'euy fet it down underneath its own place of Units, and 
froceed to the next Figure of the Multiplicand* Sut if their 
Troduft be above Ten (or TensJ theH fet down the Overplus 
cnfy. (c^ ^^ Figure, as in Addition) and bear (or carry) thefaid 
Ten cr Tens tnmind until you have Multiplied the next Figure 
of the Multiplicand, with she fhrne Figure of the Multiplier j 
then to their Produft Jdd the Ten or Tens beared in tnind^ 
fettirg down the overplus of their Sum above the Tens, as 
before : andfo proceed on in the very fame manner^ until all thQ 
Figures of the Multiplicand are Multiplied with that Figure of 
tm Multiplier. 

Example i. 
' Suppofe it w6re required to Multiply 3113 into or with 3. 



213 Multiplicand, 1 ^^v^^ars 
3 Multiplier, I ^' ^^^^^^^' 



TroduEl 9^j^ 

Beginning at the C/ii/V^ place, fey, 3 times 3 is 9, which 
became it is lefi than y^«, fet it down underneath its own place, 
and proceed to the next place of l^ens 5 feying 3 times i is 3, 
whlcn fet down underneath its own place, then to the next place, 
viz. of Hundreds^ faying 3 times 2 is 6^ which fet down, as 
before 5 laftly, at the place of TlboufafuiXy fay 3 times 3 is p, 
which being fet downjundemeath its own place, the Operation 
isfinifhed 3 and the true TreduSt is ^^3^=3213x5, as was 
required. 

Example 2. , ^ 

Let it beTequired to Multiply i^6^ into 8. Set^ down thefe 
Numbers as before. 



Thus { ^5tf? 






Beginning at the Units jJace fey, 8 times 9 is 72, fet down 
the 2 underneath its own place of Units^ and bear the 70, of 
7 ^ens in mind, and proceed to the next F/^»r^ of the 
Muitiflicand X2ii which place the 7 ^Tens are only 7). feying 8 
times 6 is 48, and the 7 cairied in mind is 5 5, (tt down the 
rtd'5' underneath ite owli place of 7e»x, aiKl carry the 50 
(which is really 500J to the next place (viz. ^'Hundreds) at 
which place it's only j, where fey, 8 times 5 is 40 $ and the 5 
taiiied in mind is '45, fet down th6'5 underneath its own place j 
and carry the 40 oi^ 4 Jens (which is really 4000) to the 

next 
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■:»ex|: |)laqe, vii&. of T'houfindSy feying, 8 timei 8 ife (^4, and 4 
carried in mind is 58- ("Now tUs being the 1^ place or FigurJ^ 
td. he M^ltiffiedy&t^P^n the ^hcAe, (PrcduB w,Tand the -work 
i6.doi3(e. •'• '5,' ' ' ! ... .'• .' » ,'''■' 

» So tbatv 8 ^6^X^:3=69 5 5;ii the ^rodu^ required. - 
, ^jKow the Reafon of this and all* other the like Opttratiom^ 
%My be eafily conceived from thi$> which follows, . ! . . r 

^^^^^ThefaineJ^-^flbri^befiirc. ^ \ /. ' ! 

^ Here 8^ timp» 9 i)5 b«t 7 2,, as before^ becaiife the p 
I ftands in the C/«/V5 place. ^ i - , 

Now here it is not really 8 times (^=48, but it is 
8 times 50=480, becaiife the 6 ftands in the place ot" 

And here' it is not 8 times 5=40».but it's really 

8 times 500=4060^ becaufe thie J ft^ds in the place 

of Hundreds. 

r If aftly% jbecaufe the iS in the Mi^tipUcand Aandsi 

o <in the' place^of TBoufanMs, it's" therefore, Z times 



7 
8 



40 



4*0 



i \ i 8boo=tf46ooV. ^nd not^Stxifife's 8=:(5'ij, 
^8 J >^ f^ . The Mm bf the partitulkf TrdduSIs^ .whicli^glvei 
i the true 'TroMBj as before.' " . . J. _ ^ 

« • . 

By whattaA teen already faid^ with' a.iit3e GoiifidcratJbn 
had to the Examples t I prefume .the Learner may eafily iinder- 
ftand how to Multiply whcile Numbers with any fingle FigurCi 
And wh^n it is requij:*a to Multiply with more tnan one 5 Th?pn 
C) many Figures as there are in xh6 Miiltij^tier^ fb many partrcular 
5Prp////5i there muft be. 

That isj all the Figures of the Mtiltiflicand^ muft be 
Multiplied witlj every finejQ Figure of the Multiplier 2J^ if thei^i 
were but one fingle Figure \ and the Sttm t)f all thofe particular 
^roduHSy will ^ be fhe TRiic \ProduB required 5 but in thofe 
Operations ffreat care muft be taken in fettingdbwri the particular 
^roduEiSy (which 'imi5'\iy'<t2ic\i-MulApiyii?g Fi^rire) hi their 

gpgpr glaces. ^. Whdjch uaJl bq e^fiJy.4^fij©'.if the- follqwSig 
ireftions be carefully; pbfei|v'd.; - .: .. ; . • 

. f , Always pfecethc^firft Figui^eiot Cypher) ' of every 
J^k ^'Mrtiqilar^re*ife^,d}te£lly tlnderfteath i^cMulriplyiitg 
(Figure., Or.thu$: • 

STibe Fir ft Figure f cr Cypher j <?/ tkejkond particular Produfl 

nfvfi ftam,direflly u$d^,th<i f§,cmd Pi^ute (iyrfla^)oftbe, 

Firfi Produft 5 and the Firfl Figure (or Cypher^ of the uhird 

\ * D par t talk f 
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farnctiiarPrcfda&y mufl ffand direfUy imderneath the ^tbird 
figure of the Fir ft Prcduft : ^4Wy& m until all is ikm. 

Kow the reafcn of placing the firft Figure Qf every particular 
^rodu£i in this order, will be very obvious to any one that 
confiders the lafl: Examfh 5 wherein the Cyphers aro- only let 
down to ihew the true diftance of the fim Figure • in each 
particular VroduH from the Units place. And althoMt is not 
ulual to fet down CypheYs in this manner ;. yet they afc always 
fuppos'd td be there : That is, their places are alwavs left void, 
as in the Two following JExamfles^ wherein j I nave placed 
Joints inftead of Cyphers. . i 

Example >* 

Let it be required to Multiply 78934, into .or with ' ']$6y « 

, >f°jn^^r^ ■ ' '■' .• '■■',''''■ 

• • "^ ' • ' ' ■ ' 

^234282 The Firfi particiilar T^roduS^idx . ^ 3. 

4^SJ(^4- 'J'he Second particular ?*rd////flf with . . f d » 

3^0470 • • The Third particular ^rod^Si with - joo. 

54(^^58- •• The Foiuth particular SPro^//^ with . 700Q 

. i^ 11^^2.1 The Totaly gr true ^V^fif requ&eA 

F^amfle i^ \ \. ^. 

Supfofc it be required to Multiply 5)4^8 into .^0008. [ 

57498- V:: 

6Q00S ■ i ■ . • 



< < < 



, 4599^ The ^rodu&wU\ \ 8 
5445)88 • • • ' * I'he Trcducl with , ij^ooqo . , . , ; . 
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345^S39S^84=:;57498x5oco8 as.^viasrequired. , 

tfe« you may obferve, that I pafi-dVei* tte CyfherSy and- only 
take care of placing the firft ^roduSi o( the^kft i?g«rT^, -vit. m 
^ccoo according to the foregoing Din^dions. 

^ When there is a Cypher or CypherSy to ;he.Right-hahd .citl|er 
ef t\it Atultiplicaiidy or Multiplicator, or fc^hoth -^ in[that cafe 
Multiply the Figures as before 5 negledling the Cyphers until 
the parficular Trodufis are added together 5 Then to their i'/w^ 
Amex fb many Cy pliers as are in- either or both, the FaScrs. As 
iiithefe» 

Example y. 
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Example 5, Example 6. Example 7. 

9n^ Sydoo ' 785000 

4<^oo 7P . 569.00 '■ 



T 



57aa8 7884 70(^5 

5815a ^132 4710 

""■; — ^ ^ — r 3P25 . 

43874800 ^^26400 \ 

446^(^^*500000 
7^*^ ^ few Examples mthout their Work at large. 

* 75<^49>^57P=^438oo77i 

^^87000X3 5d'=s2445 72qoo 

5 50(574x45007=2 38840447 18 

7^61375x30000=237041250600 

537084000)4590700=317255518800000 

102030405X504030201=5142(^4055402^1405 

j^87(J5432iXi2345(r78p9zi2ip32(^4iii2(r352(lp 

Note^ If it be required to Multiply any Ntimber with 10, 
i(5o, 1000, loooo, ^c. it's only Annexing the Cyphers rf the 
Multiplier to the J^igures of the Multiplicand, and the Work i$ 
aone. * 

Thujf 578x10 =5780 . 5 78x1000. =5 78000 

l57Sxioo=578oo» 578x10090=5780000 &c 

. Thefe Examples (being well underftood) are fufficient to 
ii^a the Learncc,, in aU the Varieties that can happen in 
Multtplytf^ of whole Numbers, accordii^ to the Method 
generally pwaifed : However it may not be amife to ihew here 
imf Multiphcatian may bp performed (with manyi7W(?5J by 

' M^dmpk. 

'ft: 

Let it be reqiured to Multiply 8 7^(^54 faito 798(^3. 

In order to perform this (or anv other Operation of this kind) 
by Addition only j you muft nuke a Taritta or fmall Table of 
the given Multtplicandy in this manner : , 

Firfty Make a finaU Gilumn, and in. it place. mdaally 
downward the Ninfc fingle Figures j vW \. z. }• 4- y.. &c.- ' 
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Then againft the Figure i, fct down the Multiplicand 
f which \n t\As Example is 879^54) and againft the Figure 2, 
fet down the double of the Multiplicand^ found by Adding 
it to its fclf 5 To this double Add the Mtdtiflicand^ fetting 
down their Sum againft the Figure 3. And 

• ' ""• ' •• 879554. 

1759308 
153895^ 
35i8di<3i 
4398270 

5^779^4 
51,57578 

70-37252 
7915885 



I 

2 

3 

4 

5 
5 

7 
8 

9 



fo proceed on by a continued Addition until 

there be Ten times the Multiplicand in the 

y>^/^ which, if the Work is true, will be the 

Multiplicand it felf with a Cypher to the 

Right-hand of ^t (as in the Annexed Table) 

this being done, it will be eafie to conceive, 

that the Figures in the fmall Cpluinn of the . . 

J^cible'^ do fefpeftivfely reprcfent thofe of the 

Multiplier ; And that the Numbers againft* 

any of thofc Figures in the.fmall Column, will 

be the true ^rodu£i' o£ the Multiplicand 

sigrceing to any Figure of the Afultiplief' ^ as plainly appears by 

the Work of this Jt^ample.^ ' ' 



10:87,95540 



Then 
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Asaiiift ;/in thcTir^/^is .'253^952 ==;87.9554X3 « 

JVgainft5, is^ ' • 5^779^4 =1879554x59 

Againtl: 8, is ^ 7037232 =879'554X8oo . 

Againft 9, is 7915885. =879554X9000 

Againft 7, is • 5i 575:78 =879554X7.00.00 

^heTrcduQ required 70251807402=879554x79855 

Note, T^n Mcth<)d of Tabulating the Multiplicand, is both 
eafie and certain 3 being neither fubjeft to En^ors, nor burthen- 
feme to the. Memory, and- thcrcferein large Calculati«is it may 
be found very ufetul. ^ Sut for 0mmon praftice the ufeful 
Method (as \i^\Page I8,5^^.) is beft, and to be preferr'd before 

this, 

Itjpft ^f/^^f^ri that teach (arid-fevo-al ^//r^(?n that write of/ 

Arith^^tick^ do teach to prove the Truth o{ Multiplication, by 

cafliiig away all the NiVi^^i that are contained inboththe J5:?f?ch, 

and thcii: ^rcdu^.^ but because tliat Method is Vfei^y erroneous,. 

as might* be eaiily fliew'd 3 I fhall therefore omit inferring it, 

^nd If^ave the Proof of ' Mnltiplicarion to the ne^t S^mon,' 

wherein (J'prefume) thcReafon and Prqof, both of it, and 

^ivijion, WSI plainly appear. ' ' ; -. 



Chap. -3. Of ?^tb(0on. at 

Sea 5. of^mim. 

S)tt)(rfOft is a Rule by which one ffunib^ ihay be %edily' 

S«^j?rtf5e/i fi:om another, fb* many times as -it is contained 

therein, ^ 

That i$, It fpeedily difcovcrs how 'often one Number is 
contained (or may be found) tin another : And to perform' thar 
there are required Two Numbers to be given. 
• I. The. one of them is that Number which is propofed to be' 
fDividedy^sxA is called the iDivUend. 

. 2. The other is that Number bv which the lard 7)ivi'ddiid \9 
to be fDividei^ and is called the x)ivifor. 

And by comparing thefe Two, viz. the ^Dividend and the 
iDivifor together, there will arife a Third Number^ called the 
^otient 5 which (hews how often the 'Divifir is contained in 
the jDivid^dy or into what Number of Equal Parts the 'Dividend 
is then Divided. Therefore, 

Divifion is by Euclid /^^ termed the measuring ofcne'Svanhet^ 
by another^ viz. one Number is faid to Meafure another by that'* 
Number y which when it Multiflies^ or is Multiplied by it, it* 
produceth. JEuclid. -j. Def. z^. * 

And^ if A Number meafuring another ^ Multiply, that Number 
, by <i»}oich it Meafureth^ or be Multiplied byit^ it froduceth the 
'^^ixmhct'which it Meajureth. Euclid. 7. Axiom 9. 

That is, to Ciy, If that Number which Divides another, (called 
the Divifor) be Multiplied with the Number which is produced' 
by 2)/'z;i/5b« (called tho ^otient) their ^rqdu£i will be the' 
Number Divided or Dividend. Whence k follows that Divifion 
and Multiplication are theConverfe, or Direct Contrary one to* 
another fas SubfiraHionMxo Addition) and do mutually prove; 
the Truth of es^ch others Operations. 

I ihall therefore make choice of the foregoing Examples in 
Midtiplicationy in order (as r*prefume) to render the Bufinefi 
of Divifion more plain and eafie.^ 

Firft, Let it ^ be required to find how- often 6 is contained 
ip24. That is, to^ivide7,^hy 6. . 

N S. Always place down the given Numbers, . in this order ^ 
Firft fet down the ©iviytr/and to the Right-hand of it draw 9. 
crooked Line 5 then iet down the Dividend^ and to the Right^ 
oiF it /draw another crooked Xipe, in which nauft be placed the^ 
.Quotient Figure^ or Figures a^ they tecoxnc foyind. 

Dividem 



99 
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• iDividend 

TTius, fDivifir 6) ^4 (4, the ^wtient. 

Here I confider^ow many times 6 there is in 24, and find 
it 4, visi. 4 times 6 is 24, therefore 4 is the true .^^or;^^ oc 
' %ttfr icquiaid. • 




24 

12 



llu8 is. amiarent hf Subftra£lim^ 
"9^ 10 the Margin, where 24 the 
^Dividend being (et down, and fiom 
it 6^ riie 2iivi(or i% continually 
Subjtra^ed fo often as it can be, 
wbkk is jaft 4 times. Therefore 4 
is the true j^otient or jinpwer 
mjuircd. 

o 
Corollary. 

From hence it is evident ; that ^ivifion is but a Cgncife pr 
Comfendious Method <X SubfiraClifjg one Number fion^ anodier^ 
& ©ften as it can be found tbcrcin j for if the jDivifir be 
continually SubJlraHed from the S)ivideftd^ accounting an Uhir 
(or x) for each time it is Subjlra£led (as above) the Sum of thofe 
Dfein will be the^«(?W«/. 

All Operations in ^ivifion do begin contrary to thole dt 
llultiplication^ viz. at the Firft Figure to the Left-hand, or 
dbat ot the higheft Value, ^nd Decreafe the ^Dividend by a 
repeated SubJiraSion of aach Trtdutt arifing from the Divifor 
wncn Miltif lied xrAo the Quotient t^igure. And the only 
diflSculty in Divijion of whole Numbers, (or indeed of any 
Numbers) lies in maiing choice of"fuch a^wor/>;7r Figure^ as is 
neither Too big, nor Too little 5 and that may be eafily 6btaine4 
by obferving the following il«/^, Which hath two Cajis. 

« 

.... < ' • 

Cafe I. j^j ojf^m as the Firfl'fiffire of the Divifer is taken 
from the Firfi Figure of the Dividend : So tfften mujl the Second 
Figure of the Divifer be taken from the Second figiSjtc of the 
Dividend, ivhen it's joyned itith wz&jff* Remains of the Firft. 
And as often mufi the Third ¥ipxtc&fthe Divifor be taken from 
the Tjbird Figvire of fi&ff Dividend, (^. 

But if the Fifft -F^f/r^ of th^ fDwiJt^ *cannot be taken from 
the Firft Figure of the tDivideud, Then, 

Cafe 



Cafe 2. So often as tbe firft Figure of r^^Divifor, /x taken 
Jrxm the Tnxo Firfitiffxtosof^the Dit^idend, fo ofien mujl tie 
Second Figure oftbe Divifcr te taken from the 7'hird Figure ef 
the Dividend, 'uohen tfs joyn^d mth 'what Remained of the 
Second : And fo often nrnji the ^/Bird Figure of the Divi&r be 
taken from the Fourth Figure of the Dividend, 55?^. 

That js, the ^otie^t Figure mufi befuch, as teing Multiplied 
krtothe fDivipTy wiVi^muqe a ^rodi0 Equal to 6ich a part 
of the dividend as is theri tkken for thzt Operation : But if ladi 
a *P^(?/fefif cannot be exaftfy i&mid,' dieii the next lefi muff ts$ 
taken, and ordered, as in the &Uowing Examples : of which let. 
that in5P^^ 16 be the firft, wherein there wa^ given 85(^9 the 
Multiplicand^ and 8 the Multiplier. T6 find the TroduS d8 5 52. 
Let us here fuppofe the iaid TroduS ^8552, and 8 the 
Multiplier^ both given 5 thence to find the Multiplicand. That 
is. Let it be required to Divide 68^51 by 8. 

^Dividend 
!DiviJbr S) ^8552 ( ' ^f/c?r/W when fcund. 

According to the Rule^ Cafe i. I compare 8 the 7)ivifor with 
6 fS^ firRFi^ure'oP th'e tEh'bidendf and finding I cannot tale it 
ftom/thftt jyl then confidfer (T^yC^ySi.) how often 8 carr'be^ 
tdtei! ftcm tf 8j the Two fiicft Figures of the f^idend, arid 'fixiJ 
it may be taken 8 time* £ for 8 times 8 ii <?4, being the greateft^ 
^roduB of 8 (into any PigtfreX that can; t>c taken fix»n (f 8. t 
therefore place 8 in the ^uiiienti and' with it Multiply 8 tho 
tDiviJbr^ letting down their ^rodu6t lindemeath |he faid Two 
Firft Figures ofthe 2)ividemdy SuiJtTaSing it firom them, and 
then the Work will ftand ' ^ 

Thus 8) 6%S5i (8 



In order to a Second Operation^ Imake a Voint under the next 

Figure of the S)ivide^d, viz. \XhMt the 5, and bring it down 

underneath its own place to thjft Remainder 4, whichLwill by 

thaf naeahs 4)ecome 45. The^ I confidef how many times » 

caa b« tal6h fr6ip 45, -and find-it majrbc 5 times ^ tor 5 tifiac$' 

8 is 40, I therefore place; 5 inthejJ^iiT^/^w^atiAwitliit^l^ 

8 the. ^imfir, fetimg^dotx^ aod iV(^j?^•^«r2g their ^rcduft^' as 

before. Then the Work will ftand 

Thus 
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. ■ Thus . 8)"d8|^(85 /; : :r ■,".,. 

: ' <J4- . • . , , . ..,■'.■.' 



.1 ( 



45 



» V- 



'. For a Third Operaf^^, I make a^^P^/V un<ler thci next 
Figure of the 2}ividem^ viz* under the 5, and bring k down, 
as before, proceeding in all refpe^ls. as before ^ and then the 
Work will Itand . . . , 

Thus 8)tf855z:C?5f,'.: i . . . ■ 

• • • F . .... • . I ' i V *. 



.1 • 





• 


55 v..;-. . 
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..lAftly, I point and brings down the.2, w«. the 'laftf ij:iytf 
of t\xc2)iv$dendiq, the Remainder 7, : which wilf then ;be!C^in« 
jr^; and proceeding^ asjii^ the other 0/^iijj^Wv I fin^'tjiit! 8i tl?^ 
iDivifor .can be taken juft 9 tim^s ^om 7 z, and th^e Work is 
finifned, and will (land. 

-, . ' ' . , Thus ;:8i'tf855i (sjtfj^ ,' :.;:.; „ ; ' 



. / » 
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2Xivifor 8) (^ 8 5 y 2 (8ooo. The Firft Quotient or Figure. 

This "Fro^uH of the !2)/V//Jr into, the 
^otient is^4qoo. t^/is. 8 times 8ooo. the 



SubfiraB 



\\\ 



b^^otient Figure being always of the lame 
Value ov .Degree with that JP/^^/r^ under 
which the Unifs place of its Trodu6l ftands 



SubfiraEi 




»w«fc< 



2 . ( 500. The Second patient Figure. 
And here the ^roduS ,is , 
times 500. not 8 times 5, S?^. 



■"^■^pi 



Divifor 8) 
SuhfiroEl. 

3)ivifor 8) 

SuhfiraH 




. C<^o. The Thi^d ^otient Figure. 

{' Alfo here the ^rcduSi is 48o.;v/f5, 8 
times d^o. for the Reafins abovefaid. 



(9. The Fourth ^wtient Figure. 
Nowhere. t^e'!?^o4S5fif^is but 72. wa* 
2^9 times 8. be(:aufe the 9 ftands in the place 
oiUniH: - - 



JtfiTuaim. ..,(00 >y;Now the Sum of .alkthe^foyeral ^mtiems^ 
viz^ pooo+5oorV<^9-f9;=:85<S'9., as bet^re, . > , ^ 



r» * > ■ t 



• If th^ ym^^x)f thi^ JExanffle be well cpnfidered and confipared 
vAxhik^toi Multi^cation^ -^age 17. it'wiU evidently appear- 
to be only the ConverJ^oi that ^ for the-particulary^F^ro^^^ffi- are 
alike in both, only that which is i^y?- there, Js Firjt here ^ there^ 
they are Jlddedy here they are SuhfiraEied. So that whoever 
underftands the true J^ajon of the one, muft needa underfland 
the Reafon of the otheir,' and th^n ff)/^j7i)« will become very 
JEaJie^ although the fDz-yi/Sr confift offeveral places of Figures* 

Exdmfte* 

■ ^ 

iL^tit be required to Divide 520?2492a by 75^3* 

Dividend 
, Divifor .75j<^?) 590^2.4922 ( 

"•^ijt|)laln at fight," thit'75<^3 the !^/r;//5^; caHnot be taken ; 
from 590<^.* thc-like^JN%^&fr^of Figures mmi^ Dividend. 

Therefore, by thQ Second C^fe of the RitTe (^age 25.) there 
miift be iillowed- iivz-PtguYe^ of the Dividend^ viz. $906% fcr. 
the ^Jt'Oj^erdfhh .c^^cr/>;^^^ thatfo the Firfi Figure 7 of 
the ©i'y^/^may^bc takCTi\)i^t of the Two Firfi Figures^ viz, 5P 
^ thQ fDivrdcTnfi^ Ike,'' - ^ ..,.., - 

E Then- 



■^WmmmhmmAi 
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Then I proceed (per Cafe z.) and ccxnfider how often 7 njiay 
be taken feom 59. apd find- it may be taken 8, times, for 8 
times 7 is but ^6. which I mentally SubftraB ironi 5.9. and 
there Remains 3 5 to this 3 1 mentally adjoyn'the Third ¥ipirA 
of the ^ividend^ viz-, o* whi^h makes it 30. out of whic-h I 
muft take the Second Figure of the 2)ivijbr; ^i^. ! 5- fo often as 
J took the 7 from 59. wnich was 8 times. But that cannot be, 
for 8 times y is 40. which is more than 3c, therefore 8 is tdo.big 
% jRr]g«^r^^to beplaced in th^ J^otienf^ Yet, hence I conclude, 
that the next Lcis, viz. 7 may be taken without any further 
5?rjw/. i'therefore place 7 in. the ^uotiefit^ and with it ^Miilt if ly 
the 2)i'Uifiry letting down their Q^rodu6i uftcjer i!he iDividefid^ 
and Stibfirail it from thence, as in the othej? JELv^as^/Ze^'^jgd thei^ 
the j^ri^ will ftand .. !„:.'. .,:,,_. 

Tbjii* 75(^3) 590(^24^12 Cy ; 



hi order to-^'Ssco7idOjferatio7iy Imake a ^c?/;^r tinder the>exf 
Figure of the 2)ividBmfy viz. under the 4. and bring it down 
tp the Remainder 6111, which will th^ become <:^iz.i4. with 
vi^hichlpfoceedinalPrefteftsasIdid befbtc with the $^6%: and 
find the next S^notittit rt^itre will be 8: with which VM;ttttitly 
thc2)ivifor, SCc anASiil/fh-afi their ^Pridif^ frctoi the l^- 
i^iiiA. ThentheTTprife^^illftand' ''"'- ' '"' --''''-' ^-' / 









dl2I4^_ 

710 : ■ 



Ilo Hi^ Remahidcr 710. I point aAd "bring dbw^ the next 
Figure i:^ th^ iDwidendyVU:^ 9. whifb^makcs it 7,fq>j,now 
becaufe the 'Xlivifcr 7 5(5^3 cannot be,tafcen,frpm 7^10^, I^the^efprcf 
'^\dCQ2i CyfberinthQ^uotieizt.- - » ^ ' ..*/•. 

A'ld this mztft always be carefully o^ferved^ viz. Thofiorjemry 
Figure or .Cypher, %vhich is brmight dijmnfrom the pivi^nd, 
in^ order to a neiv Operation, tJbere mufi always be eit^her a 
I iguree?r Cypher, fet doivn in the Qyotient.- Then the- Work 
will {land ' 

« 

Tkii» 



C3iap. 7' ^Of WitiGon^ ay 

Thufi 75^^) 590^24922 ^780 



7109 



To this 7109, I bring Jown another Figure of the IDivtdend^ 
viz. 2y and then it will become 71092, then I confider how 
often 7 can be taken from 71, ^c. (juft asatthefirft Operation) 
and find it may be taken 9 times, therefore I let down 9 in the 
^uotienr^ and with it Multiply the 7)ivifor^ letting down and 
Sul^Jira£ling their 'Trodu6ty as^before j Then the Work will ftand 



Thus 7y<^3) 590(^24922 (7809 

dl2l4 

^0504 



7109;. 



5021 

V 

To this Remaifidef 5025, I point and bring down the laft 
Figure 2 of the 2)ividend^ which makes it 302 52,then proceeding 
in all relpefts 3s before, I find the Quotient Figure to be 4, 
with it I Multiply the Divifor^ letting down and Subflra6link 
their j^rodu£l as before, and then the Work will (land 

llius 75(^3) 590(^24922 0809^ 

52941 ••?; 

4^1214 

^^0^4. 



71092 
<^8o(?7 



50252 
30252 



f 00000 ^ 



Here the Work Is ended, and I find the ^otient to be 
^8094, being the true Multiplicand of the ^to^'^A Example of 
MtUttplicationy Page 18. 

That is, 75(r3 ifil conUined in J90tfa4jaa, juft 78094 
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If the Work of this Example be confidered and compared 
with theil^/^ (Page 2-'>) the whole bufinefi of ^ivifion will 
be eafie 5 for indeed the only difficulty (as I faid before) Lies 
in making choice of a True Quotient Figure^ which cannot well 
be done according to the G)mmon Method o(2)ivijiony without 
Trials, yet thofe Trials need not be made with the whole fDiviJbr 
(as appears by this laft Example) for by the Two Firft Figures 
of the tDivifor all the reft are generally regulated 5 except the 
Second Figure chance to be 2, 3, or 4, and at the fame time the 
Third Figure be 7, 8, or 9, then indeed relpeft muft be had to 
the Third Figure according as the Rtile directs. 

However, if thofe Trials are thought too troublefbme, they 
inay be avoided, and the fame ^totient Fi^mrs mzy both eafijy 
and certainly be found by help of fuch a unall TaJple made of 
the 2)ivifor^ as was of the Multiplicand in Tagc 20. 

Example 4. 

Let it be required to 2)m?/V^ 70251807402 hy *]^%6^. See 
the Example of Multiplicaticn^ page 20, and as there dire^ed^ 
make a Table of the 2)ivifor 75)8dj» 

Thus, 



I 

2 

y 

4 

5 
6 

7 

8 

9 



SDivifor. 

798(^3; 
159725 
239589 

319452' 
399315 

479178 
559041 
6^38904 
7187^^7 



■dividend. 
70251807402 
(^38904 

_^ I m il ■< 

<$^3di40 

559041 



ioi79f^63o 



770997 
:7i87l7 

522304 
479178 

4312^0 

399515 



5T9452 

3^9452 



( occoco^ 



("8 7 96" 5 4. ^lotient. 

The Work of this Operation 
I prefume may be eafily 
undcrftood. For thofe Figtirei 
in the Table- ^re^the "ProduHs 
of the* tDivifor into all the % 
Figures 5 confequcntly thofe 
. Figures in the finall Column da 
fliew what Figure is to be 
placed in the ^lotient 3 with- 
out any doubtful Trials of the 
2)ivijdr with the 2>ividcn4^ a^ 
before. 



' 'This Method of Tabulating the 2}ivifif may be of good Ufe 
to aXearnen Efpecially until he is well praftifed in 2)ivifm t 
yea, ard even then if the tDivifcr be large, At\d ^^wtientoi 
Vi^xiy-Fignres be required 5 as in Refolving of high JEquatms^ 
md Calculating of Jjlronmical Tables, or thofe of Intereft, eJc. . 
U ■■ - ^ Hitherta 



Chap, a. Of Bittffon. ap 

.. Hitherto I have made choice of Examples wherein the 
^Dividend is truly Meafured or Divided off, by the 2)ivifor 
without leaving any Remainder^ being thofe as were compofed 
of the Divifir and J^uotient. But it moft ufually falls outjthat 
the Divifor will not exaftly meafure the ^Dividend • in that 
cafe the Remainder (after Divifion is ended) muft be' fet over 
the Divisor with a finall Line betwixt them adjoVnlng to the 
^otient.,^ , V. .. 

Example 5. 
Suppofe it were required t€^^ivide^j^ by 5. 

5) 379 C75ftDttJt'' ■ 



- 35" 

29 

Remains (4) 
.' • » Example 6. 

Again, Let it be required to 2)ivide 43789 by (^7. , * 

^^Ty* 43789 (<^537T The True ^«^(?r/>;^/ required? 
' ' . 40* • • ' * 

558 

335 • 



.^39 

SOI 



Remains Y38) 

How fetch Remainders thus placed over their 7)ivifors (which 
sure indeed Vulgar FraEHons) may be otheiwife managed, Ihall 
be fhew'd farther on. . ^ 

^ NS.'^Vhen the'fD/v//&r happens to be an77»/>, viz. i with 
a Cypher^ or Cyphers annexecf to it, As 10, 100, 1000, 55?^. 
Wivtfion is truly performed by cutting ot with a l^oint or 0)mma^ 
lb many Figures of the dividend as there are Cyphers in the 
zDivifor 5 then are 'thofe Figures & cut off to be accounted a 
Remainder J and the reft of the Figures in the Dividend will bo 
the true Quotient required, became an C^w> or i doth neither 
Multiply nor Divide. 

Example^. ' 

Let it be required to Divide 57842 by 100. The Work 
may ftand thus, 100) 578,42 the Quotient Required, or 
thus 100) 57842 C578rl4 the fame asbefore* 

Hence it followsj that if any Divifir have Cyphers to the 
;p.ight-hand of it, you may cut off fo many of the laft Figures 
. - ' ia 



i, i 
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I 

in the ^ivtdend^ and Divide the other Figures of the Dividend^ 
\f^ thofe Figures of the 'Divifor that are left when the Cyphers 
^re omitted. But when tDiviJhn is ended, thofe Cyphers fo 
emitted in the Divifor y and the Figures cut oflf in the Dividend 
a^e both to be reftored to their own places. 

Example 8. 
Suppofe it were required to Divide ^754^p by 5400?^ 

5400) <^7 54^(1^5 

'^ ^^^* - 

135 

J08 

■270 

Remains (\) But the True Remainder is 4jg'9r 
Conlequently the True J^totient is 1 2 5T-Jr-^ 



o . 



As to the manner of proving the Truth of any Operation, 
cither in Multiplicatioit^ or Divifion^ I prefume it may becafily 
underftood, by what is delivered in ^age 21^ compared witli 
the Three Firft Examples of Divijion 5 For from thence it will 
be eafie to conceive, that if the Divifor and ^mient be 
Multiplied together, their ^rodu£i (with what Remains after*^ 
Divijion being added to that Produft) will be equal to the 
Dividend. Ajs in the Fifth Example ^ wherein the Dividend \% 
57P, the 2)ia;//c?r is 5^ the Quotient h 75, and th.c Re?nainder 
is 4* 

i fay, 75Xj=375, to which Jdd the Remainder 4,. it w\i\ 
be 37p. 

Again, in the Sixth Example^ the Divifor is 6^7, the ^otient 
is <) 53, and the Remainder \s 38. 

. Then <^5J>^^7=4'575i> and 437514-38=43789 the Dividend^ 
&c.. 

' 7'here are feveral ufeful ContraEfions^ both in Divifion and 
Multiplication, ivhich I have purpofely dmitted until I come ta 
Treat q/* Decimal Arithmctick. Alto I have omitted the buj^neft 
rf Evolution or Extrafling of Roots^ until fiirther on j and fo 
jhall conclude this Chapt^cr with a few Examples of Divifion 
tipwroughr at large, leaving them for the Leamcars Pradicc. 

5 7-9) 438^0771 C75<^49. 

Or 75^4P} 4}8do>v.i (579 

45007.) 



I • 
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45007) 23884044718 ("550(^74, 

Or 530^74) 23884044718 (^45007. 
.35^) 244572000 (587000. 
^5^efoo^ 575590^5400 (^9574^4. 
• locooj -579543820000 r<^7954}82* 
79) 282015 ("3559!^. 
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CHAT. III. 

£(?;;^^?^/«? 2D5ftton ^«^ ©UbflfraaJton of Numbers of different 
Denominations, mi hotx) to Reduce tts/n ftom oiifi 
Denomination to another. 

S E C T. I. 

i. Of Englifh Cw«. 



^ 



TH E leaft piece oHMoneyi ufed in Eitghnd is a Farthitig^ , 
ap4 from thence arifeth the refL as m this Table. 



Az^ ^' P«»« 



And. J '^ ^' ^5 ^ AngeL 
y 5i. W. a )icbic* 



^6ozz:ia6zziqz=.i L ^ound Sterling. I , 

— ■■ \^^i- ^4* 

^(?f?, When /. 5. ^. <?. are T)laced oye^ iorto_^theRigf}t^\ 
Hand of) Numbers^ they denote tnofc2>7«/ai^fi^o figaifytPi?/«8Wi>',t 
Shillings^ ^ence^ sLnd Farthings. ' _ ; . < • . -.. « 

^ ■ ' I. ' $• d. .q» . : , ' ■ >J. 

As 35 JO- 5 2. Or 35/. 105. '5y^ Either of di^fet diiM* 
fignify 35 "Founds^ lo Shillings^ 6 ^ence^ 2 Farthings. 

The fame muft be underftood of all^ thk following CharaEkrs^ 
belonging to their refgeftive^iT^^/f j, viz.. Of Weights^ Meafurxs^ 

• * 2.' Troy fp eight. 

The Oiginal of all #?'/f ;bw ufed in Rigland^ was a C(>r» of 
Wheat gathered out of the Middle of the Ear^ and bcipg ^^ell 
dried, 3-2 of them were to make one y WW ?r^/^*/, loTCTmy , 

' - - Weight 
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Weight one Ounce, and i2: Ounces one Tound Troy. Vide 
Statutes of 5 1. Ife^. 3. 51. ii^w. i. i %, Hen. 7. 

But in latter tinges it was thought fufficient to ^Divide the 
aforefaid ^enny Weight into 24 Equal ^arts^ called Grains^ 
being the leaft^f^ig^/^ now in common ufe j aqd from thence 
the reft are coriiputed as in this 'Tabki 

^^G^"' M By I'roy Weight are 

-- i\^ ^'^^w,Venf^w.w^f^. ^ \ weighed yew^/5, Gd/^, 

480- 2o=.»_2ii{!^ ^^^^'S Silver, Corn, Sread^ 

75($'o=24o=i2rzi ffe Tbmd. " ( and all Liquors. 



. Befides the common 7)iviJions of Iroy Weighty I, find in 
]ingli£ Notitia, or, Sl^e" ^rejejzt State of England^ Pointed in 
the Year 16^^, that the Money ers (as thai Jluthor calls them) 
do Sulpdivide the Grain r 

24 SlatTks .=: iSPeriot, 

ipi 3 ^o ^eriots = i 2)roite. 

24 fDroites-niz 1 Miiei^ ' •' '^ 11 

20 Mrw == r Grain, &c as befordf - -*- 

■\.^jApthecaries Weights. .. . , *" - 

The Apothecaries iBivide a SPc>/^;;// Troy^ as in this 7i&?l^ . 

Gr. Grain, 's r^ * * . . ^ -,.:,; ^ 

20=: I ^"S cruple. 

(Tozs ' 3 = I '^T>raf n.' - ' •; '. ■: ^ - "' 

1*480= 24= .9z=: x-^ Otm cer^'^ ' • - - \ . ^ ■ ^ 

576'o=!288=:96'=i2— I fg 7rqi\ the falUe^ as beforSr ' ' "*^ ^* 

By thefe Weights the Apothecaries Compound their Medicino&j 
buib Buy und -Sell their Drugs; by Jverdtifois Weight. " 

; . /^^Averdupois Weight. 

/When >4^i;^r^/^^o/}j^^4^/ became firft in Ufe, or by wliati^^^ 
5t was firfl fettled, I cannot find out in the Statute Sooks ; but on 
the contrary, I find that there ihould be but one Weight (and 
me Meafure) ufed throughout this Realm, vizxh^t of'/roy, (Vide 
T^ ^. 3. and 1 7. Ed. y,) So that it feems {to fn^) tcr be firft 
introduced by Chame^ and fettled by C^^O^^, viz. from^ giving" 

fpod or I^rge Weigfst to^thofe Co^moditjes as are ufuaUy .wei^U 
y it, which are fuch as ^re either very Courfe and 2)ro]/y, or 

very 



very fubjefl: to waft: As, all kind of Grocery Wares. And 
Vircby Tar, Rofin, Waxy Taliow, Bax, Ump, &c. Copper^ Ttn^ 
Steely Iron^ Lead, &c. Alfo Flejhy Sutter, Cheefe, Sm, &c. To 
thefe and the like (I prefiime) it was thought convenient to 
allow a greater Weight than what the Laws had provided^ 
which happened to be about a Sixth part more : For I found by 
a very nice Experiment, that ooq (Pound Averdupoh is Equal to 
1/^ Ounces y ii Venny-^xeight, and 15^ Grains Troy. And it 
is now computed as in the following Table. 



Drams, 



% 



5 7 3440=:g 5840=22403=20=1 Tun. V 04=5;) of d 



5. LwtgMeafure. 

As the Leaft part of Weight came at firft from a Wheat Corn^ 
& (it's generally faid) the Leaft part of Long Meafure was at 
Firft a Sarly Corny taken out of the middle of the Ear, and 
being well dried Three of them in length were to make one 
Jhch I and thence the reft, as in this Taole. 

j^Na:!s:=:ioUrard^ 
^^riy c»mt And < iirard=:i mi. 



3=1 ^*' ^'"*y^ . *a Tards:=x Fathonu 

3^*=: I2t=I ^' ^^ 

108=: 3^=3 3=1 Ti2!2!fL 
594= 198== i<?J= 5f=i £±!!1,^ 

237^006: t9^0=!: 66Qz=: 220= ±ch=:t ^^''"^^ ^ 
i90o8o=<S'33^o=528o=i7<ro=t320=8=i Mile 



Note, That Forty ^(^/e^ (or Terches) in Length, and Four 
in Breadth do make a Statute Jcre of i^/?//. 

That is^ 220 TardSy Multiplied into 22 2^^/5=4840 Squai« 
35ir^i are a Statute ^<?rf . 

And according to the TranfaSjons of the French j4cademy^ 
, ^nno 1(^87, a ^arisFoot Royalist 12,8 /;?rte Englifi 5 Six 
of thofe Feet make a 7c///J $ and 570(^0 T'oi[e^%6'yx%^EngUp 
Feety are the Meafure ot one Degree of a ^reat Circle upon tho 
Surface of the Earth. So that one Degree is 69 Miles and 288 
iardSy which is very near to our G)untry-man Mr. Nor-wood'n 
Experiment made betwixt London and Torky jinnoi6i^ 3 who 
fi^md that 3(^71^^ fj^t^^9 Miles^ and yjij} Tards do make a 

f Dcgreqi 



Am 
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Eegree. And not 60 MileSy according to the common received 
Opinion and Praftice of the Navigators or Seamen. 

Hence, according to the French Account, the Circumference 
of the Earth (fuppofing it to be a true Sj^herical Figure^ is 
24895) Englijb Miles^ 

6. 0( Liquid Meajiires. 

All Medjiires of Capacity, both Liquid and Dry^ were at firfl: 
made from Troy Weight. Vide Statutes 9. H. 3. 51.-K5. ii.H. 7- 
&c. wherein it is Enafted, that Eight ^onnd Troy Weight of 
Wheat y gathered out ofthe middle o^f the Ear, and well Dried^ 
ftiould'make one Gallon oi WtneMedJure : And that thel-e fhould 
be bur ^ne Meafure for Wine^ Ale and Corn^ throughout this 
Realm {Vide Stat. 14, Ed. 3; i '^.Fiic. 2.) But Time and Cuftom 
hath alter'd Meajiires^ as they have done Weights (and perhaps 
for one and the fame Reafbh) for now we have Three Different 
MeafurcSy viz. one for Wine^ one for Me or Seer^i one for Corn.. 

I have inferred Tables of each as they are now computed by 
Ctibick IncheSy and praflifed in the Art of Gaugingy &c. 

The common Wine Gallon fealed at Guild- Hall in London 3 by 
which all Wines^ Srandies^SfiritSy Strong-^JcaterSy Meady Terry ^ 
Sidery Vinegar^ Oyl and Honey y &c. are Meafured and Sold ^ is 
fuppoled to contain 231 Cubick IncheSy and from thence the reft 
are computed, as in this I'abic. 

Gallons. ' 
Cubick hcbe t Ci8=i Runlet y ani 



2 5 1--.1 G.CatUnt ' jtTote,- S 3 * T makes a JVine qc 

9702= 42=1 ^<^^^ . i Vinegar SarreL 

14553= ^3=1:1^—1 %J^tfti (^Vide uR^ 3) 

;i9404=: 84=2 =::ij=i ^«»"'»» 
29IOd^=ri2/$^=:5 =2 =;l!!=:I Jgw/^rK^^ 
5^2 1 2=2 52=^ =4 =:3 =2=1 91/;?^ 

. But Doflor Wybard in his Tcflometry, T^age 289, dfoth fuppofe. 
the Wine Gallon to contain but 224, or 225 Cubick Inches at 
the mol^, and purfuant to this account an Experiment was made 
by Mr. Richard Walker and Mr. Thilip ShaleSy two Gener^ 
Officers in the Excife. They caufed a Veflel to be very exadlly 
made of Brafs, in form of a T^arallelofi^edony each fide of its 
Bafe \^s 4 IncheSy and its depth 14 htches 5 fb that its juft content 
was iz^ Cubick Lichcs. This Veflel was produced 2it Giiild- 
Hail in London {May i^thy id88) before the Lord-Mayor y the 
CommiJJj^ners ^i£^9ife^ the Reveread Utf Flamjfead Aiit.K^* ^ 



Chap. '3. Of gBetsi^ tg^ fflgeafureg, &c ^s 

Mr- Halley^ and feveral other Ingenious Gentlemen, in whofe 
"prefence Mr. Shales did exaftly fill the fore&id Brazen Vefl<i 
with clear Water, and very carefully emptied it into the old 
Standard Wine Gallon ke*pt in Guild-Hally which did fe exaSly 
fill it, that all then prefeht were fully fatisfied the tfine Gallon 
doth contain but 224. Cubick Inches. (This notable Experiment 
IJaiJbtried.} However, for feveral Reafons, it was at that time 
thought convenient to continue the former fuppofed content of 
231 Cubick Inches to be the Wine Gallon^ and that all Computa- 
dons in Gauging Ihould be made froni thence, as above. 

The Beer or Ale Gallon (which are both one^ is much larger 
than the Wine Gallon^ it beiAg fas I prefume) made at firft to 
i:orrefpond with Averdufois Weight ^ as the Wine Gallon did with 
^rqy Weight : For (as I faid' before ^age 5 3 ) one Touni 
(Averdufois is Equal to 14 Ounces i% ^bnny Weight Troy^^vf 
near. 

And, as one ^Pound Trpy is in proportion to the Ctihtck Inches 
in a Wine Gallon^ lb is one Vound -Averdufois to the Cubick 
Jnches in zn Ale Gallon. That is, 12 : 231 : : 14-J.J : 28 It, very 
near the Cubick Imhes contained in an Ale-dallony as appears 
fioman Experiment made by one Nicholas Guntony General 
<^mger in the Excife^ about 41 Years ago, who by fuch a Veflel 
mentioned before in the laft ^age^ did find the Standard Ale^ 
'^uart (tkept in the Exchequer y Vid. 12. Car. 2.) to contain juft 
"jOjCubick IncheSy confeqnently the ^/^-G^//o«muft contain 28^ 
Cui^ick Inches ^'2sA froni thence the following T'ables are computed^ 
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Ale^Meafure. 

282=11 Q^^^*« fA Ferkin ofSoafandof 

2256'= 8=1 F^^» * l^otey< Herrings 'are the Jame 

45I2=:I(r=J2=:::I ^jiderkin KlMth thOt of Ale^ 

9024=3 2Z=:4=;2=I ^^rrel _ J . 

I353(^=48=(5r=3=::jf=i Ab^jJe^, '^ } 



■kiiv< 



«. • ^ 



f. ~ f> 
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Seer-Meajufq^ 

282=1 v4w«» , . # J ♦ I 

IOI52=3(J=:4;=!2=I g^'^''*j . ' 

1 5228=54=:(^^3=i4=i Hogjbea^ ^ ■. 






3 j% ^». 
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K^* This Diftin£lion or Difference betwixt ^/e andS*^^- 
Meaftire is now only ufed in London. But in all other places of 
£n%landx\iQ. following 7'able of Seer or ^/f, whether it be ftrong 
or fmall, is to be obferved, according to ^ StgtMte of Exci^^ 
made in the Year I d8p. 

Cuh.Jmhei 



\ 



4794=17=2=1 f^ , ^ 

9588=54=4=^^1 £fZ!i^ ^ ^ 

14182=5 i=:(^=S=It=i Hogjhead. 



7. Of 2)ry Me(ifure. 

fbfy Meaftire is dififercnt both from the Wine and y^/;? Meafure^ 
being as it were a mean betwixt both, tho not exadly fo 3 which 
upon Examination I find to be in pmportion to the aferefaid 
pld Standard Wine Gallon^ as Jverdupn Weight is to Troy 
Wei'^ht ^ That is, as pne (Paund T'roy is to one Tound Jverdufois^ 
fo is'^the Culick Inches cpntained in the old Wif^e Gallon : To the 
Cubick Inches contained in the 2)ry or Com Gallon. 

Viz. 12 : i4rJ ; : 224 • *72j, which is very near to 272;?, 
the common received content of a Corn Gallon^ altho' now it'^ 
otherwise fettled by an Aft of Parliament made in Jfril 16^7^ 
^he Words of that Aft are thefc : 

Every Round JSufhel ivith a flain and even Scttom^ being 
wade Eighteen Inches and a half 'wide throtfghoza^ and Eight 
Inches Deefy Jbotild be ejleem'a a Legal Winchefter Bulhel, 
according to the Standard in his Majefty's Exchequer. 

Kow a Veflel being' thus made will contain 21 50^4:* Cubick 
Inches^ confequ^ntly the Corn Gallon d<|th ^ontaiu Jb.ut 2^8| 
tuhical fnches. * . 

Ctd^Jnchet' ''■ f 4 Sl!jhelSz=SL CoTOb, 

^^^8^1 G<r#» ' Kpte, \ 10 ^artersz=Si Wey\ and 

5 57'^=? 2=1 5:±. ' • * 1 2 W^s^ Zajl of Com 

2150,4=8= 4=^!±f . 

i7203,a =T^4=3a=8SBi ':^^^^er. 



^ obferv'd aipongft the Lead-Mines in 7)erbyjhire^ (Jnn$ 
j^9z) that the Miners bought and ^d their iLead Ore, by a 
jifeafiire wlilch they caird an Ore I>ifh ; whofe pimcnfions I 
ly topltf ^uid found them ^ 

• ^ f I-ength 2X.3 J 

Wavisrs Breadth C. > Ikcb^s. 



> Dejtl^ 8,^ 



V 




^Mte 
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Gonfequently it^s Content is 1073,52 Ctihick Inches^ which is 
•very near Equal to 4 Corn GallonSy according to the above-* 
mentioned Settlement, 

' Nine of thofe Difhes they call a Load o(Qre^ \i?hich if it be 
pretty good, will produce about 3 Hundredweight of Lead. 

8. Of Time. 

It is not an eafie thing to give a True Defhution of llime 3 foff 
f according to the Thikfo^bick Voet) 



* Time of it felf h nothwgy but from thought 




* Asprefent^ fomeas^afly or yet to come. C 

* No T'hought can think on Time, thafs ftillconfeji^ 

* Sttt thinks onl'hings in motion or at refi. 

And fo on, Vide Lucretius^ Book I. 

That is, Ijme only /hews the ^Duration or Mutation of things*, 
4 Tear being the Standard or Ifitegery by which fuch Q)ntinuance 
or Change is computed. And a Tear is that Space of ^ime in 
which the Sun (Apparently) compleats its Revolution from any 
one Voint in the Bclipttck (an imaginary Circle in the Heavens) 
to the fame ^oint again,which according toMod^mObfirvations 
is performed in'36'5 2)aySy 5 HcurSy 48 Minutes^ 57 Seconds^ 
2 1 T'hirdSy &c. But a Second being the leaft part of Time that 
can b? truly Meafurcd by the Motion of any Mechanical Engin^ 
as a C7ocfe, &c. (a Third, being lefe than the Twinkling of an 
Eye) ' I begin the following TaUe with Seconds* 

36:00=:. 66^1 '^ ^ 

3i55^9S 7 =5»5949=^87<^5:^S<^5+H-48-f 57^1 Tear, c alPd a 

^ . "^ ' ; (^Solar Tear. 

But the common !^ar, ufually call'd the Julian Tear y doth 
confift of ^6^ fDays' 2ind 6 HourSy and is Divided into twelve 
unequal Months^ called Calendar Months, who(e Names an4 
^umben of 2)ays ar? the Subjeft of every Jlmanacf^f 



98 



avtt))meticfi. 



Part L 



To thefe T'abks it may not be amife to give a brief Account 
of fuch Coins^ Weights and Meafures as are freguently mentioned 
an the Scriptures, As I have Deduc'd them m)m thofe which 
feem to be the moft Correft, inferted in the Index to the Large 
Sihle Vnnt&diJnm 1702, and compared with thofe ufed in 
^jgland^ by the Lord Biftiop of Peterborough. 

rhcJleheiv mights, compared with { £^%^%^/;i 



Graifzs 



AGeTah==- 

10 Gerahs=za Sekah^ 

% Sekahs=a Shehel=: 

100 Shekelsz=^ Menah^ 



o 
•o 

o 

45 



o 

4 

9 
12 



10 ^-^ 

3 
1% 



?Jbf^, A Shekel IS feid to be their Original Weight. 



Their C.//;.{ f^f ^7' 



A Silver Menah=. 
(talent of Silver^ 
talent of Gold = 
The Gold Dram=z 



.7 
357 

5075 

I 



I 
II 

15 

o 



, 5i Weight 60 Shekels. 

lo'^ Weight is 30D Shekels. 
7J. The fame Weight mcn-^ 
4 tioned in JEb. 2. ip. 



The Roman Money mentioned in the New "TepLtnent^ 

A Denarius, or Silver Tenny:=i^ d, 5 Farthings. 

J^es of Copfcr';=o . ,5 Farthings. 
jMaritim=o . i '^Farthing, 
^adrans^o . ^ of a Farthings 

f of a Farthing. 



A Mite-=:.o 

./... - ' ■ • 

Their Xcj;;^ Meafures, compared with " / 

^ PZ/jger V Sfeadth2=: 

4 Fingers^a,HandYS3rea^h:=z 

■^■Hands=thel€afiSpan=: 

3 fl;^«/^V Sreadth^he longefi Spa7Zz:^ 

2 Spansznithe longefl Cuhitzzz 

•. • . • 4 Cubttsz=:a Fathom=: 

. 6C'i^its:^Ezeki€rs,Reedzz 

J- 40Q Cubits:=:a Stadium:=z 

.. . • 10 St adiums=za Mi le=: 

3 Miles-=za Tarafang=z 

'• Which is 4 JE/7g:///& jW/76'5 and 



Englijh Meafiire. 

Tar, fcf t^ Inth-V artt 

o •^^ 0,91a 
o . 5,548 
. 7,2pd' 

• 10,944 

1 . 9,888 

I -^ 3»55^ 
I . 1 1, 3281 

O . 7,2 

0.0 
o • o 

Thei^ 



o. 
o. 

o; 

o." 
o, 

2. 

3- 

245. 
2432. 
729ir. 

2 5<^^ 



o . 


• of 3,037 


o , 


• oj 9,h 


o . 


■ 3 • io,4j8 


o . 


. <? . 1,5 


I . 


. 2 . 2,5 


2 . 


•4- 5, 


7 . 


• 4 . 15, 


75 . 


5 • 5,tf2j 
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Their Meajitres of Capacity, compared, with \GaI^^m^/% 

ALog-^i 

4 Lc>gsz=:a C^ = 

JO Cotiia'srz an Omer = 

3 Cabs=sa Hin =: 

2 Hinszzut Scab == 

3 Seahszizan Efha^ 

10 E^hdCizra Chomer = 



SECT. 2- fiBJftlon of '^^^lS>&^^, &c. 

The fbrcgoiug T'ables being fo well underftood, as tbat you 
can readily tell ^thout paufing) how many Units of any one 
denomination^ do make one of the next Superior denomination 
(^effecially in tbofe Tables as are mofi ufeful for your Suflnejs) 
it will then be as eafie to Addy or SubJtraSl them, as to 2[ddy or 
StibfiraEl ivhole Numbers^ due care being taken in placing all 
Numbers that are of one 2)enomination' exa&ly underneath each 
other. That is to fay, in Money place bounds under ^oundSy 
Shillings under Shillings^ Tence under Tence^ &c. Underftand 
the like ii^Weights artd MeafureSy &c. According to their feveral 
^Denominations z Then in Addition obferve this Rule. 

Rule. 

Ahixays begin *xith thofe Figures of the Lo-wefl or Leaft 
Denomination, and Add them altogether into one Sum, then 
conpder how many of the next Superior Denomination are^ 
contained in that Sum, fo many Units youmujl carry to thefaid 
next Superior Denomination to be Added together with thofe: 
Kgurcs that.fiand there 3 aiid if any thing Remain o^er or* 
above thofe Units fo carriedy that Overplus mufi befit do^ixm' 
underneath m (W« Denomination : Andfofroceedonfrom one 
Denomination to another until all be finified^ 

Example in Coin* 
Let 'it be required to Add 35 /. 145^. 06 d, and 27 /. 01 s. 
tod. and 54/. 135. 04//. and 10/. 17^. 09 d. into onQ Sum. 

Thefe particular Sums being placed, as before direfted, will 
{land as in the Margin following. 

^ Then according to the Ruky I begin with the ^ence (being 

here^the Lowett or leaft ^Denomination) and Adding them 

altogether, 1 imd their 4$iw/ to be i^d* that is a 5. and 5 Vefice jj* 

' - (for 
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/. 

35 

27 

54 
10 



H 

02 

17 



d- 

10 

04 
09 



40 

(for 24/i=^a5. and 2p — 24=5^ the 5//. I fet 

down underneath its own fDenomination^ and 

carry the 2 5. to the place of Shillings^ Adding 

them and all the Shillings together, I find 

ihtSum to be 485. viz* 2/. 8x. I letdown 

the^ s. underneath its own place oi Shillings^ — 

and carry the 2/. to the place of VouHds^ 128 . 08 . 05 

j^dding them and all the bounds together, I find their Sum \s 

128 /. confcquently the Tir^/ASV//^ required is 128/. 08 j. 05^. 

Now, for as much as it often happens in keeping Books oF 
Atccmpts^ (and in other Bufincfs) that it is required to ^^ up 
Large Sums of Money, confifting of 30, 40, or more feversu 
particular Siims^ nay, perhaps filling up the whole length of a 
Sheet of Paper, I humbly conceive in thofe Cafes the beft and 
eafiefl way will be tp part them into Parcels, not exceeding 
above 10 or 12 parti9Ular Suwz in each Parcel ^ that done, Add. 
together all the Sum of thofe Parcels into one Sum^ and that 
will be the I'otal $iim required. 

Alio to avoid the making of Vomts^ or other Marks amongfl: 
your FigureSy it will be convenient to gqt the following tables 
by heart. 

7>&f Shillings Table. 



"fhe Pence-Table. 




d. s. 

T2— :I. 

24=2. 

48=4. 
60=5. 


d. s. 

72=5'. 

84=7. 

108=5;. 

120=10. 



2o::=i. 
40=2. 
do=:;3. 
80=4. 

ioo=5. 



'5. /. 

I20=d'. 

140—7. 
J60ZZ0* 
i8o=p* 

200:z;lO. 



' The Ufe of thefe Tables is fo obvious, that I prefiune 'ti# 
oeedleis to explain them. 

Examples in Addition of Weights. 



Troy Weight. 
ib Oz. T'vc. Gr. 
5 .op . 00 • 10 

5 . 08 . 15 . 21 

10 . 10 - 12 . 22 

O . II . Ip . 23 

Sum ^i . 04 • op , 04 



Averdufois Weight. 
"Tun. C. ^ ft 0». 
12 • 15 • 2 . 24 . 12 
7 . 10 . 3 . 21 -. 15 

. 18 • I • 14 . II 

1 . ip . 3 , 27 . 15 

Jmn 23 • 05 • o • o; • 05 



mm 
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' Examfles in Addition of Long'Meafure*. 

^ Tards ^s. Naiis Miles Ftir. ^oles Tards Feet Inch 

35 • ^ ^ 3 z • 6 • 32 » 4 • z • 9 

- 17 . ? . I o . 7 , 27 . 5 . I . 10 

129 . r .• a I . 9 . 39 . t » 2 • II 

' 182 .3.2 Sum 5 . 2 • . 19 . 5 i o . - o 

, I think it i&edlefs to fet down more Examples of this kindf, 
fi)r if thefe 5 {efpecially the iaft) be well underftood, they Will 
be fufficient to (hew how any other may be performed. 

y— »»*■— *^i^— ■■ " ■* ' III " ■— — II I I ■!— — — — ^1^ 

Sea 3. &ttbifrartion of mights, &c. 

^;^&jJr^^/(?«isbut.the G)nverfe of die precedent \VorIc, and 
may be performed by obferving this Rule. 

Rule. 
• Smn mth the Zowefi or Zeafi Denomination (as he/ore iii 
Addinon^ ij«/^ Ti^e or oubftraftv/^^ Figure (or Figures) in that 
flace of the Subtrahend, from the^^ftgare (or Figures) that 
jland over them of the fame Denomination 5 fetting doisn the 
Remainder (^5 /« Page ii.) Sut nf that cannot bedone^ then 
you mufi increafe the uffer Figure (or Figures^ "xith one of the 
next Superior Denomination^ and from that Sum mahB 
Subfiraftioh j andfo proceed to the next Superior Denomination, 
ijchere you muft pay the one borro'vced, by adding Unity to the 
Subtrahend i^ tbatplacey &c. as in whole clumbers. 

Example rV; Coiir* . 

/. s. d. h s* d. 

trom 38<J . o^ . 08 ' From ^6^ . io • o^ * 

Take 173 . 04 . 06 Subjl^ ^^9 . tj . 08 

Remains 215 . 05 . 02 179 ^ 14 . 10 

The Firft of thefe Exdmplh is lelf-evident. In the Second 
Mxample, beginning at thb place of Tence (being here the Leaft 
^Denomination) I am to take 8 d. frbm rs d. but becaufe thdt 
cannot be done^ I muft (according to the Rule) borrow one of 
the next Denomination, viz. i s. and Add it to the 6 d^ which 
n^es it 18//. (for I5.z=t4//. and 11 di'^'6 d.z::ii d.) then I 
take Sd. from that lidi and there Remains 10 d. to be fee 
down underneath the place of ^enie 5 that done, I proceed to 
; the place of SbillingSy where I muft now pay the i s. faying 
4me borrowedi and 15 xjukes 16 from xq cannot be, but 

G U 
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id from 30 tiad'thcrcRemai^is 14. That is, I borrow one of the 
next 2)enominationy viz. i /. and Add to it the 10 s. which 
makes it 50^. (fot il.=zzo5. and 20+10=30^ having fet dowb 
the Remaining 145. underneath its own Y^%CQoi ShillifigSy I 
proceed to the place ox bounds ^ where paying -the i /. borrowed, 
ft will be I borrowed and 5) is 10 from 9 cannot be, but .lofrom 
jp and there Remains % and.fb pn as in vvholQNumhrs until all 
fee finifhed 5 And the Remainder will*be 1 79 /. i^ 5. 10 d. 

This Mocample being a little considered will render all othecl 
in thisil2j{/eeaiie. . 



Examples in Weights. 



4 

- ^oy Weight 
fc oz. pnvt. gr» 
trcm 9 . 10 . Id • 18 
^Take 5 . 69 . 18 . az 



/ 



•*>« 



4 # 00 • 17 . 20 



Rep 



jiverdttfois Weight 

r. qr. it oz* 

17.- a . 15 . lo 

14 . 3 . 18 • 12 

wr — ■■■ ■ II m ill I _ \ m 

2 ; 2 • 24 • 14 



Examples in Z^;g,Meafure. 

yards qrs. nails miles fur. foL yds. feet inched 

1?rota 78 . 3 . 2 22 • 3 . 2<f . 3 . I . II 

Take 29 * 3 . 3 18. 5 . 29 . 4 . 2 . 7 



jReJis 48 ^3.3 



3 . 4 • 3<^ • 4 



10 



JExamfle in I'ime. 

days. - ' ". 
From 27 . 18 • 35 . 21 
SubfiraB \6 . 21 .45 . 3(^ 



Remains 10 -• 20 . 48 . 45 

^ iThePfoof of Addition and SuhftraBion in thefe Numhers of 
different Denominations^ is the very fame with that of whole 
Uumbers in ^age 13. I fliall therefore refer you to that pia€e^ 
and omit repeating it here. 



Sea 4*^ o/iaijuafon- . 

By R^iuBioTty iJumbers of different SDenominations am 
brought lnto<tne Denomination. 

That is, it ahers. or changes any Superior Denomination 
popofedj into any Inferior or Lef&r D0iominathn Rcqui»e4 r 

ftxli 
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^' I , II ■ .1 ^ ■ - I. ■ !!■ I. II ■ I II 

flill keeping them Equivalent in value. Anct by thtt means they - 
become fitly prepared for Mnltiflication and tDiviJion 5 which 
otherwife could not fo convemently be performed. Therefore the 
Bufinefs of Redu6lion is very ufeful in the Rule of^ropcr}io7z^ 
(commonly called the Ge?/</^«jR///^, or Rlil^ofT'hree) specially 
^o thofe who do not underfland either Vulgar or U)ecmal 
JFraQions : And it's tlius performed : 

Rule. • ^' , 

ConJUer how many Units of the Denomination Required^ 
make one of r)&^r Denomination fropofedto be Reduced (which 
is eafily known by its reffe£live Table) and with r/^^r.Kuiubei? 
^Units, Multiply the Dt^titmnzAi^frojIkfed^ and tbw Produft 
^ill be the ifumbQr Required. 

Example in Coin. . ^ 

Let it be Required to Reduce or Chance 557/. into Shillings^ 
itnd thofe Shillings into ^ence^ which ihall ftill be Equal ip 
value with the 3 5 7 /. 

357 
Multiply mxh 20 the Shillings in one ^ound 

7 1 40=the Shillings in 3 5 7 /. 
Jdultiply with .12. the ^ence in one Shilling 



1 11*1 



1428 

714 



85tf8b±s2die <Pence\Ti 957 /. ^ was Required. 

Or 557 /. may be reduced into ^.ence^ at one Opc^tion 5 
Thus, 

'357^- 
Multiplymtk 240 the y^^c^' contained in one ^ound 

714 

r ■^ ■ 

■ I ■ 

85(J8orrthe5P^;^C5 in 3J7/. as l)efore. 

But when the Numbers propofed to be Reduc'd are of feveral 
fDenominationSy and it is required to bring them all to the Loweft 5 
you muft Reduce the higheft or greateft Denomination to the 
next lefs. Adding the JNii^/J/^^i that are of that lefs denomination 
together, then Reduce their Sum to the next \ov/cr !Denominatio?t^ 
Adding together all the Numbers that arc of that 'Denomination^ 
andib proceed gradually on until all is done* 



$ 



44 ^tmjmtit%^ Paft f. 

Example. 
Let it be rcquirca to Reduce 975^- x?^- i^/i %q^ into on« 
tDcnminationy viz, into Farthings. 

375/. 175. 10^. ^<J* ' •' 

7 5eo=tlie Shillings in 3 7 5 /. 

7 ji7:=:the Shillings in 375 /. 17*^ 



12 



1.5034 . . ' ■ 

7517 

•^^^■"""'^'■^ 

9c 204'=the !P^«r^ in 3 7 5 ^' 1 7 •^• 
1-^ 10 ^. 

5>02i4=tlie^;?c^in 375/. 175. 10^/ 

4_ 

5(jo85(J=thc Farthings in 375 '• 17 ^^io«' 

'4-3(7. 

"T^^^FarthingSzr'iisl. ij s. 10 d. 3^. as was required. 

The Work of this iSxantpk, JWid all other Opmtions of this 
land, may be fomewhat fhprtne4 by obferving the foUowing 

™ ' 375 /. 17^' lo^' 11' ■ . 

ao MultipyamiAldiaiheiTS. 

T ^ T 7 

I z iIi«//i^/jF and ^^ in tke xo^ 

15034 

5^0214 

4 Muhipy MAJdd in tKe 3 ^x, 
5(^0859' theP^r/&'»g5 as'tefore, . ' ' 

JExamfle in Troy Weight. 

Suppofc it be Required to Reduce 29 ft 8 gz. 18 ^wf. 

ai cr. inb the J.cd&2)emmin0fiQnf via. intoGr^/Vr. •_ ' 
**^ *^ • - - Thuf, 



Chap. 3. Of Rcl)action> 4$ 

Thus, 29 ft Sgz. xSfnvt. zi gr. 
Multiply mth 1 2 the oz. in i tj^ and Add in the 8 oz. 

66 .^ 

• 29 • ' 

f 

^f6z=zthc Ounces in 29 ife 8 <?«. 

3biltiply with 20 the/w/J.in i (?2;. and >^/i/iathe i%fni'U 

7 1 jSzzthe/Tf ri. in 29 ID 8 (?2>. 18 /wr. 
Multiply with 2 4 the Gr^a^m in i ^z£?r.and Add in the 2 1 gXy 

14278 



171335 the^m;?5=29fe 8o». xSp^t. itgr. 

Thefe Two Examples, at Large being well underflood, may 
fuffice to fhew how all Operations bf this kind are performed 5 
either in WeightSy MeafureSy or Time. I Ihall only infert a few 
JB»d>^es'ofezch fort for the Learner's praSic^. ^ 

I. In 23 C. %qrs. 21 ft ^oz. Averdupois Weight 5 How 
xsoiny Ounces. Anfiver 42905 Ounces. 

1. In 252 Ej^jfo MleSy How many lir/*?, Pf^^ and IncJbes^, 
Anfiver 443 520 iSn&^t 3305^0 Feetzsi 5^66^10 Inches. \ 

3. In 16 9z common TearSy How many fDaySy HourSy and 
Minutes. Anfwer ^18003 fDays^ 14832072 Hours^ 889924320 
M^niteSk - n 

Notey a comnjon Tear^^6s fZJtaySy 6 Hours y. fee Page 37. 

4. In 578<^ ToundSy 17 Shillii^Sy 9 ^ence Sterling : How 
many Shillings^ Vence and Fdr things. 

Anpvoer y 115737 ^» 1388853 //. or ^$55^^11 ^Farthings. 
That is, 5786"/. 175. 9ii=:ii5737 5. sii/.=i^888j3 <^. &c. 

The next thing will be to ftiew how to Bring Numhers from 
a leiTer to a greater tDenominatim^ -which by tDpA Authors i» 
^^Ued (tho* \ery improperly) * • * -;^ 

WWUtim Afce^iding. 

This Work is the Q)nverf6"of the laft, and is performed by 
^ivifion. Thus, : . v , 

Rule. 

Confider how many of the Denomination propofed'^r/lake one 
of the Denomination requifedy and "make that Nuiftber your 
Divifor, by 'jvhich divide the Denomination /r^cj/f^ 3 and th$ 
Quotient mil h the 2^\m^ ^iuired* 
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i*«H«" 



liCt it be fequired to find how many ShiUings and bounds arc 

contained in 85 <^J^o ^^^^^^• 

The y^;^^^ in i s. are 12) 85(^80 (7i40j.=85<^'8o//. 

Again the 4S>&////^5$ in i/. arezo) 7 140 (357^- the Jnfwer 

Inquired. ^ , . ^^ 

Another Examfk in Coin. • 

How many ^ence^ Shillings and *iPounds^ are contained in 

i(f 48 5 9 Farthhgs. 

12) 20) 

4) 2(^4859 (<^^2i4//. (5517 J- (a75 A 



— » V 



24 6z 151 



■iv 



08" 2,1 117 



05 J4_. (*7)^* 

19 C^o)^. 



— **i 



Memains (?^)?- X-^^^» the Hemainder is always of the 
^ . L fame fp^«(?^^;^i(?« with the 2)mV^//, 

The laffi^«o^/>«/^ 27 5/. together with the i&VGrdlRemahtders^ 
l^es the ^/2/wffr required. 

y'iz* 211 i* 17 ^« 10 /i 3 f .2:2^48 59 Jirr>&i^ > 

^ Sample in Hvoy Vfci^t. 

Suppofe it were required to find how many ^ts: ozs^ and its - 
are c<)iitained in 171333 (5r4J/^5, 

^ 20) iz) 

^4; 171933 gr. (7138^0?. (S5<^(i9» 

idS" • .; irj '24 

138 11^ 

108 



^ 


39. , 


^H 


24 


^ 


53 




7* 




AI3 




192 



•lift- 



(18) /-.tf, 



(8) oz. 



\tUmaim (2i)^r^ 

Anfmr 29 ft 8 a». 18 /''vt»r. 21 gf. TKk and the laft Exam^h 
«re the; reverie or pfo(tf of thofc in !P^5^^ 45, 45. 

I. In 42905 Ounces AverdufQis Weighpy How many ^o«^^</x, 
&c. Thu« 



«te«**v 
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Thus 15^41905 CatfSifi; . (95 <F^' (»3C. 



109 

150 


252 
140 


15 


25 





("9^ • (11) Jnfiver 23 C. 3 ^r;. 21 ft 9 ^s. 

a. ./« 159^(^720 /wtrier 5 How many Englijb Miles^ &c. 

Anpxer 252 jW/7f5, &c. As Occafion requires. 

There are many ufeful ^lejlhns may be jnfwered by help of 
Redufiion only : As the Chatting of one <brt of Coin for another ^ 
4md comparing of one fort of Meafure with another, 55?^^. 

For Inilance ^ Suppofe one had 347 Kix-DollArs^ at 41. 6d.per 
dollar : and defired to know how many bounds Sterling they 
znake. 

, . 547 

54=the Tence in one Dollar^ viz. 4 5. d//.=54^ 

^ ^735 2.0) 
12; 18738//. (i5<5-i5. C78A 



tf7 

73 




18 





{6)d. 

jinfmer -]% I. is. 6d. Sterlifi^^Tt:szi^1 Rix-TioUars. 

^uefl, 1. In d45 Flemifo Ells 5 How many Ells Engllfi. 

Note, 3 garters of a Yard J^nglifi piake one Ell Flemifi^ 
^fnd I4 e^ 5 ^tiarters of a Yard is an Englifo Ell. ^ 
Therefore, (^45 

3= the qrs. of a Tard in i Ell Flemijh. 

^5.iiiiJE7/=i:5) 1935 (387 Ef^lijb Ells fov the Anfii^er. 

^ejl. 3. Suppofe a Bill of Exchange were accepted at Londtm^ 
lor the payment of fpoL. Sterlings for the value delivered at 
jimfterdam in Flemijb Money at i /. 1 3 j. 6 i. for one Tound- 
JSterliffg. How muchdR&ff»//& Money was delivered at Amfterdam. 

Firjfy i/. 135. 6d.:=:^o%d. the Ydixc o£ oxiq ^ound Sterling 
at Amflcrdam. 

Then, ^oid.^^ooz::ii6o%0QdfZ^6}0liJFlemiJb^ and {bmuch 
VAs deliver'd at Amjlerdam^ 

CHAP. 
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Thus, {-L 
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C H A I*^ IV. 
Of mi^st ftpHatet' 

Sea. 1'. Of wanmm- 

AFraSiion^ or Sroken Number ^ is that which rcprefents a 
5P^r/ or Tarts of any thing pr6pofed' (^//^^ Tage 5) and 
is exprefled by Two Nzirabers placed one above the other with a 
Line drawn betwixt them : 

? Numerator. 
^Denominator. 

The denominator or Number placed underneath tl^e Z/«^» 
denotes how many Equal Tarts the thing is fuppofed to be 
divided into (^bcing only the fDhifcr in fDivijion.) And the 
Numerator or Number placed above the X/«f , fhews bow many 
©f thofe y^rr^' are contained in the FraSion {it being the* 
Remainder 2iftQ)r^wifion.) {SeeTage 29.) And thefeadimt of 
three Difiinftions :• 

C T roper or Simple y 
Viz. ^Improper > fra^ions. 

ICompowid \ 

A proj^r, pure, or Simple FraBic^i, is that which is Lefi than 
an Unit. That is, it reprefents the 'immediate Tart or Tarts 
of any thing lefi than the whole, and therefore it& Numerator 
is always Lels than the denominator* 

A o J i is one Fourth Tart, a „ t f i^ is one Half. 
.^^ X^is one J'hird Tart. ^"^ifisTS^omrds.&c. 

An Improper Fraction is that which is greater than an Unit 5 
That is, tt reprefents fome Number of Tarts greater than the 
whole thing 5 And its Numerator is always greater thaa the 
2)e72ominator. 

As f Or ^ Or 41 &c. 

A Gmipound FraBion is a ^'^rr of a Tart^ confiding of 
fevcral Numerators and Denominators conneSed together wkti 
the word [of]. 

As f of 4 of f , efr. and are thus read, The one Third of 
the Three Fourths of the Two Fifths of an Unit. 

That is, when a C/;«V (or whole thing; is firft fDividedmto 

wy Numker of jPj«^ iP^m, and e^^Si of thofe y^m arc 

Subdivided 
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Subdivided into other VarrSy and fo on : Then thofe laft Vans 
ire called Comfound FraEHons^ or Fra£iims of FraQions. 
'• As for inftance, fiippofe a Vound Sterling (jotios.) be the 
t/5»/> or Whole ; then is 8 5. the i of it, and /J* j. the '|. of thofe 
two FifthSy and 2 5. is the f of thofe three Fottrtbs. Viz. zs. 



=y of 4 of I of one Toufid Sterling. 

All Compound Fraifions are reduced to fingle ones, Thus, 

Rule. 

Multiply all the Numerators into one another for a Numerator, 
and all fi?e Denominators into ofie another for r^b^ Denominator. 

Thus the f of i: of T will become -r4. Or t4-. 

For iY.iiY.%:=z6 the Numerator y and 3x4X5=1^0 the 2)«20Z»/«^ 
rt>r, but sv or pi of a 'Pound Sterling is 2 i. As above. 



Se£l 2. To alter or Cftange different JFrWfOfW into one 
jDenomination retaining the fame Value. 

In order to gain a clear Underflanding of this SeEliony it will 
be convenient to premife this Trofcfitiony viz. If a Number 
Muki flying Two Nttffbers produce other Number Sy die Numbers 
Produced of them fhall be in the fame Proportion that the 
Numbers Multiplied zcQy IT Euclid T. 

That is to fay, If both th6 Numerattr and denominator of 
any FraSim be Equally Multiplied into any Numbery their 
Vroduds will retain the (ame value with that FraElion. 

As in thefc,|.?4=4. Or^if=4 Ot^\^^,&c. 

That is, I and J. Or f and |* Or J- and f | are of the fame 
value'in refpeft to the whole or Unit. 

From hence it will be eafie to conceive bow Two, or mom 
Fra£lions that are of Different 5De7zomifiationSy may be alter'd 
or ChangM into otheils that fhall have one comrmn 2)emminator^ 
and ftill retain the fame value. . r ■ 

Example. Let it be reqtdred to change *- and J into Two 
other ir^iff /(?«i that; ftiall have one common 2;^;/^^»/;;^/or, and 
yet Jtetain the £uD)& value. 

According to the foregoing Propofition, if J- be Equally 
Multiplied with 7, it will become ^ J viz. y;^=T?- AR^i^* '^7 b© 
Equally Multiplied mt)x 3, it will become 1^ viz. ^JJ—lr- And 
by this means I have obtained Two new Frailions-^j- and 1^ that 
are of one 2)enominationy and the fame value with the Two firft 
popofed, via^ Tjf=f and f r?=|. ' A ^ 
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And from hence doth ari£b the General Rule for bringing all 
Fra£fic7zs into one Henomination* 

Rule. 

Multiply all the Denominators i7zto eadh other for a New 
iand Common) Denominator, jind each Kumeratorv^r^ all the 
Denominators but its own^ fcr Ne^JO Numerators. 

JExamfle. Let the propoled FraElions be, ;. \. i and |. 

Then by th« Rule. 
A new Denominator And the new Numerators will b« 

will be thus found. thus found. 

3 ^. 2 • 3* tf 

5 5 3 3 J^ 

4 4 4 5 5 

<ro 20 24 45 5^0 

# 7 7 7 4 



4^0 140. id8. 315- 3<^^ 

Hence 420 is the common Denominator 5 And 140 . ktS . 
315 • 3^0 are the new NtmeratorSy which being placed 
Praftion-wife are -i#| . :!§ ^f|- . ill the New Fraaioms 
required. 

That ic SAl L lAl-^* llJL^l an#^ ii*— • - 

Sea. 3. sri MVsg ;f/|A?Vigtembc« /«rc jfra(tteQ]sr, ^i/ /i?i? 

contrary. 

Mix'd Numbers are kought into improper Fra£liohs hy the 
ibllowing ii.»/(?. 

Rule. 
, Multiply /j&^ Integers cr ivh0le Niunbetf , ivith the Denomina- 
tor of the given Fraftion, and to their I^roduft Add tbe 
i^umerator, the Sum will be the Nuinerator of the Fra^ion 
required. 

JExamfle. s^J by the Rule will become ^f. For 9X5=^?. 
And, *j +?=:'*- the improper Prtfff/t;« recjuired. 
Again, 13^ will become *|4. For i3Xi5='14. 
And 'TT+fT=*rT* Aqdfbforfiny other as occaiion requires. 
To find the True value of any improper Fra6iion given is 
•nly the converfe of this Rule. For it ^I^atof as before^ is 

evident : 
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evident : Then it follows that if 49 be Divided by 5, the 
Quotient will give 9 {. And if 20^ be Divided by 1 5 it will 
give 1 3^4 ^^' confequently it follows, That 

If' the Numerator ofo/ny imfrofer IrB^&ion be Divided ^^ its 
Denominator, the Quotient w/V/ difcover the true Value of that 
Fraftipn. 

Examples. 

'4=y. And$"=4T. And '4:-=^-i4. Or H=3-| cfTc. 

"When yN\iQ\^'l^urnbers are to be exprefi'd Fraftion-wife, it is 
but giving them an Unit for a Denominator. Thus 45 is *{., 
5> is |. and 25 is *|., 55?^. 



Sea. 4. 7l) Sfibjetifote or Kefittce ^rattfons /Vzro their 

Lo-ixeft or Leafi Denomination. 

This is done, not out of any neceflity, but for the more con- ^ 
venient managing of fuch Fra£tions as are either propofed in ' 
Large Terms 5 or fwell into fuch, either by Addition or otherwife : 
Beiidcs it's moft like an Artift to exprefi pr fet down all FraElions 
in the Lowefi Terms poffible 5 Am to ^rform that, it will be 
neceflary to coniider of thefe following Propofitions. 

]<fuwbers are either ^ify9Z or Ctmtpofe]|f. 

!• A Ij^jixtfZ Number is that which can only be Meafur^d by 
.an Unit. Euclid j. Dcji. 11. 

That is, 3, 5. 7. li, 13. 17. ^c. are f^id to be Prime 
UtmberSy becaufe*ti$ not poffible to Divide them into Equal 
pjurts by any other Number but Unity or i. 

2. lumbers Prime the one to the other, are fuch as only an 
Unit doth Meafurey being their common Meafure. Euclid j. 
Defi. 12. 

For infiance, 7 and 1 3 are Prime Numbers to each other, 
becaufe they cannot be Divided by any Number but an Unit. 
And 9 and 14 are aifo Prime Numb^s to each other, for altho* 
3 will Meafure or Divide 9 without leaving a Remainder^ yet 
3 will not Meafure 14 without leavinga Remainder 5 Again, 
altho' 2 will Meafure 14 without any Remainder ^ yet 2 will not 
Meafure 9 without leaving a Remainder ^ Sec. 

3. A Com{iofe0 Number is that which Iqme certain Number 
Meafureth. Euclid 7. Dcfi. 1 3. 

For inft^Lnce* 15 is a compofed Number of 5 and 5^ for 
JX3=:| 5> confequently 5 pr 5 will juftly Meafure i j, Aub 20 
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as compofed of 5 and 4, viz. 5 X4=2d, therefore 5 and 4 will 
each juftly Meafure 20. 

4. Numbers compofed the one to the other, are they which 
fome Number being a common Meafure to them both doth 
JMeafure. Euclid 7. Jiefi. 14. 

That is, If Two or more Numbers can be Divided by one 
and the lime Di^ifor 5 then are thofc Numbers faid to be 
compofed one to another. 

For inflance, 14 and 21 are Numbers compofed the one to 
the other, becaufe they can both be Meafurea or Divided by 7. 
For 7x27=14, and 7x3=21, therefore 7 is a common Meajure 
to 14 and 21. So that if ^ were propofed to be abbreviated^ 
it will become |. 

Thus { J) l^\ 

And how thofe grcateft common A features may be found^ 
<;omcs from Euclid 7. ^ro. i. 2. 3. and is thus ; 

Rule, 

Divide the greater Number ^jy thelejjer^ andthat Divifbr by 
the Remainder (if there be any) and fo on continually until 
there be no Remainder left : T'hen 'will that Zaji Divilbr be the 
gre^^trft Ccn^mon Meafure (and if it happen to be i, then are 
y^^j^ IS umbers ^Prime Numbers, and are already in their 
Lo'ircft 'ferms, bur if otherivife) Divide the Numbers by that 
hfi Divifor, and their Qiiotient ^joill be their Lcajl ' T'trms 
required.. 

Example. 

Let it be required to find the grcatefl common Meafure of 71, 
^nd ig8, viz. Of -j-^t' 

•: . r- 

r 

i><>) 7- (^ f Kere becaufe there*s no Remainder 5 
72 i 5<> is the grcateft common ^fer/J/re'. . 

'• • • (o; ■ 

. • Tt,v»«»fnrP / '^) _Zi— 3 5 H*^"*=<= tH is Abbreviated 
• Therefore, ^ ..^^ :^_.- ^^ , ^j^^ j^^jj ^^^^^ . 

Again,- to find the grcatcft common Meafure of 744 and 8pp. 
♦ >V- v. Thus 
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Thus, 744; 899 (i 



744 



155) 744 C4 

610 



124) 155 ("i . 
124 

31) 124 (4 

124 

Here 31 is (bund to be thc^ greatefl common Meafure by 
which 744 and 8pp may be Aboreviated to 24 and 29 their 
Loweft Terms. 

Thus, f!) ^ (=-f4. e!rc. 

Kote, Jjf ^*^ fro fo fed Numbers be even^ they may be brought 
lower by a continued Halving of them^ fo long as they can be 
Halved, vis. Divided by 1. 

Example. 

Tis required to Reduce fj to its lead Terms. 

Firft, \) 44 (=tI. Again X) \^ (=\^. 

This done, you may eafily perceive that 7 will be the commoo 
Meafure to 14 and 21, vi^. I) 4* C^r^- ^^* 

If the numbers propofed to be Reduced have each a Cypher^ 
or Cyphers Annexed to them, they will be Abbreviated by 
cutting off a like 'dumber of Cyphers from both. v 

Thus, 444 will be -f-l-. And \^ will be -f, &c. 

That iQ i.^:l=3il--ii jinH £**"—- iiirni-ll=i.*— iJ.— ' 

Seft. 5. asirttion ef i^rmtionis. 

What hath been done by the Rules in this Chapter 5 is chiefly 
to prepare a^d fit Fraaions of Different Denominations for 
jid4ition'or SubfiraElioUy asOccafion requires, viz. If they are 
Compound FraaiouSy they muft be Reduced to Simple or Pure 
Fr actions ^ per Rttle^ Se6L r. 

If they are of Different DenominatiofiSy Aey muft be altered 
or Chang'd, per Rnle^ Se^> 2. 

That is, all Fraffions/iia!R. be brought into one Denomination 
before they can eitherbe Addedy or SubJlraScdy and that being^ 
done, Addition is th^s performed. 

Rule. 

Add.together all the Numerators, and their Sum 'ipillbe a Kew 
Numerator, under which Subf<;ribe /^f Cozomon Deoominatoir. 

JEpcamples 



4~ 
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Examfles in &tmple iFraflfuntf. 

Let it be propofed to Add -f, 4 and \ together. Firft, 
•f^^:. 4=4-^, and 4=^- perSeB.z. 

Then •^J+-l4+44=44-. the .Si/w required, which 
according to SeSiion^^ is j4-I-. viz,, i^^i^-h 

Examples in Compowft iFfattiora. 

Let it be required to Add \ and r o^ t i^^^ ^"^^ *S«»f . 



Examples in ^tt*o J5imibef tf. 
'Tis required to Add 57- to 7^. thefefer SeSl. 3. will 
be'-f aifd^-Jr.But 'fand'-^ will become ^^zndL^perSeSi.z. 
Then tt+tI=-^;, axid -f4=i 3 tI-. th.e Sum Required. 

Or you may bring only the FraSions to one Denominationjf 
Thus> jf and j\ will become 5^4 and 7tt. 

Then 5tI+7t4=i2Jt. Thatis, iJtt. As before. 



■•^ 



Stdi.6. ftjttbffrattftmafifrattfoiw. 

^ Subftrafte?«^ Numerator yro/» ^^^ other {according 
Rule ^^^ ^'^^ ^uefiion requires) a?td their difference isoill be a 
\iew J> umerator, U72der ixhich Subfiribe the Common 
* Denominator, ^i i« Addition. 

Example i. 
Let it be required to take ^ out of 4- Firft i and \.fer 
SiB. 2. will become 4.f and ^r- then 4-J— 4f=7T> that 
is, -^'— -^=4t-. As was required. 

Example 2. 
•Tii5,r<^qir«d to Suiftra£i rof 4 fr<OT 4^. Firft, f of 
:^=:44.. P^^ 5^^- !• Again 44 a«d tt will become 4fJ 
and i44. p^r -»^. «• then iff— frr=tfr- 

Example 3. 

From 6f &</J/Zy^f? g^f Firft, ^t^^t- and 374=:-4i 

ii«Aj-Sft& a. Theft '^i^r:^^fH^==Hri^2^,r^-^U^ Qr 
■ •- ^ otherwife 
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otherwife thus : Firft^ 64rr5T> then bring rand -^into 
one Denomination^ viz. 54= 5Tr? ^^d j-J^—Sttt* 



Then 5^-3fH^afrT=a44. A% before 

Example 4. 

Let It be required to Suhftratl I of ^ of y from 7. 
Firft, 4- of ^of t=^r^. And 7=:iS4T^. 

Thentf4if-T4^=i544J=(?4T~7-4 of l-off. As was 
required. 

If theie few Examples be veil underftood^ the whole Bufioefs 
of Adding^ and SubftraSii^ Vulgar Fractions will be eafie 5 
which is xeally much more difficult to perform than either 
Multiplication or ?DiviJion^ as will appear m the next SeSion. 

>■ II ■ I I h . 1 ■ ■ ■»!■ .'i^ !■ ■ I ■■■ ■ ■■ 

Sea. 7. 9ultipItcat!Qn of iTreutton^. 

In wder to perform either Multiplication or fDwiJtofi^ you 
muft prepare the Terms to be Multiplied (at SHvitled) thus 5 
Reduce Compound FraSions to Simple (hzes^ per SeS i. Bting 
^/jifr Nunwers into improper FraCUons^ and exprefi Whole 
Numbers Frailionwifii per Se&. 3. Alfo it will be convenient 
to Abbreviate them to their fmallefl T'erms when it can bedcme* 
Then Multiplication may be thus performed. 

< Multiply the NumcfatMs om into another for a 
Rule. < Kew Kumerator 5 Ooi^ the Dencmiinatars on^ into 
I anotheTy for a ITew Denominator. jAs in thefe . 

,Examples. 
1. The Produ£i:o( 4. into I^t^. That is, 4Jt=Tt. 
a. And the TroduBoi^ into 4;r=^tr4. ' Or tI- .. . ^ 

3. Againi the Pr()i«ff of -rf into 4 of ^^^ffr- Or jr. 

For i. of X=>i4. Tft^n 'v"— 2^-. 1 

4. Let it be Required to Multiply 6 ,\*ith Sr- Thefc 
prepared for'ihe Work will-ftand thus. ' -^^4. 

VIS. tf^4 and 34=^^. Then4>^'-f=:'4^ tir ao-f. 

Or/otherwifet*ns, rfx5=:r8f. And ix5=;-^r=T* 

Then 1 8+24=304. As before. 
. y. Let it be. Required to Multiply yj. with 54. 
JFirft j^^'h and 54=^f . Thtn ^^x-^j^^^f '=4o4f. 

Now the*eafon of this il®/^ for Mnltiplyii^ o£ JFraElions^ 
dnd cmiiequ^ly of thefe Operations, and all other performed 
by it J will be evident from this following. 



5^ atttljmettcft. Partf. 

^^i^l— — ^M^ — — — — p— — ^— — — — ^^M^— III I - 

Vi%. If T be Multiplied with 'r according to the i^/if> 
their Pro^/«fl will be ^4- But -^1=8. 

Now 4=1. and 'j-=-^perSeii.s. But 4X2=8. Ergo Sec. 



Sea. & VtWfon of Jractf ontf. 

The ftWXitmS beinff firft prepared as before direfled, 7)ivijim 
may be thus performed : 

f Multiply the Ntimerator of the Dividend into the 
P I 3 Denominator of the Dividing Fraftion for a New 
* f Nimierator : jind Multiply the other Numerator and 
' Denominator together for a New Denominator. 

Examples. 

i.Leti4 be Dividedhy |. Viz.^) t4 ^144=1 thcQuotient: 
That is, according to the Rtile ^X7=4i the new Numerator^ 
and 35x3=105, the acw 2)emmi9iator^ Sic. as above. 

a.Let it be required to Divide ^^hyriyix..^^r}ir(^^fz=:i^ 

Pot I2X20=z4o the new Numerator^ and 27x5^135 the 
new denominator^ &c. as before. 

3. Suppofe it were required to Divide tt by 4 of -f . 
Firft, |of4^=-J^ Then|^A4(T^:=T4. 

4. Let aorbe Dividedhy i\ viz. ^^ by ^4-* 

For 2o4-=:^i% and34=iH, Then ^i)-^t'M the je«ofim- 

5. Let it be Required to JDiWrff 4o|f by 54. 
Firft, 40^=' ^4f, and j|='4. Then '^y^VUr^^ 
But '^T^T=:74 the true Quotient Required. 

6. Suppofe it were Required to Divide 1} by -f. 
Firft, i3=H. Then 4) -f (^7=184, the Qmieift. 

7. Again, let it be Required to Divide 4- by d. 
^'«- t/t(i4 for the Quotient Required. 

N. B. From hence you may chferve^ that tthen any Whole 
Number /5 Divided hy a VreiRion Lefs than Unity or i, the 
Quotient ivillbe Greater thanthe>^\xmh^pr^s^dto beDivided^ 
Sitt if any FraSion be Divided by a Whole Number, greater 
than i.T^ben the Quotient 'xillbe Zefs than the Dividend ; jft 
in the Two lafi Examples. 

. , As 



Chap. 5. Of mtimtA f tactions. «y 

As to th^ Reajm (or 'Proof) of this Ruk for Dtvidint. 
traatom: Tis only the Converfe to ia&toi Mduplication, and 



fame with 8 divided by 2. w^s. z; 8 (4. The ^^uotient as 
before. 

I could have inferted Geometrical )Demonfirations, for thd 
2i«/^^ of Multiplicaticn and fDwifion of Fra£lions 5 bur 
luppofing the Learner purely unacquainted with thofe kind of 
Pemonftrations, I thought thefe might be more intelligible to 
him, efpecially in this place. 



CHAP. V. 

Of WtdmaX Jfrftdrtonsr. 

T^MEUy or hyixhomthis Excellent Indention of Decimal 
^^ Arithn^etick,. ijoas Firfi introduced is uncertain, but 
dQvhtkfi its Improvements, and the Terfe^ion it's noiso in, is 
e-i^ing to latter Tears* . . - 

. ^ Seel. I. Of jBofatfdit. , 

Iniiecimal FraElions, the Integer or Whole T'hing Cv^^ether 
it be Coin, Weight, Meaftire, or Time, &c.) Is fuppos'd to be 
iDivided into Ten Equal Tarts 5 and every one of thofe Te?t 
^arts are fiippofed to be Subdivided into other 'I'en E^ual 
^artSy &jc. aamfinitum. 

The Integer being thus ^Divided (by Imagination') into 10, 
100, ipoo, ioooo,S?c. Equal Tarts, becomes the 2)enomi?2ator 
to the 2)ecimal FraSlon. 

• Now thefe ^Denominators are feildpm or never fet down but 
only tl>e Nurnerators $ and thofe are either diftinguifhed, ci* 
feparated from J^hole Numbers by a iFt?/«/ or a Comma. 

^Thiis, 5,4is 5t4. and 0,7 is t|. 35^65 is 5 Jiff, &c. 

But before we proceed farther in Notatio7t, it will be conveni- 
ent for the Learner to confider of the following T'able, (taken 
out'of the Learned lAt^ Ou^tred's:Clavis- AfatheinatiCfl) which 
ihews the very Foundation of^ecim^l Pra^io?2S. 

i V/I:cle 




atuljmfwfe. 



Ftrt I 



WhokUumbers\ 'Decimal 'Parts 

*^ u> t^ t-^ u» V» i<»k 

^ ?? S 1^ KO S> 



a 



^.1 






5^. ^ 



I 






a.s§? 









By thi« rahle it is evident that as 'in whole Ntimben or 
Meiers, every Degree from the £/«/« Place increafes towards 
the&t-hand iy a Wold ^roporticn. So in Decmal<Pam 
txciy Degree is decreafed towardsthe right-hand by the lame 

1>ropcni6n, vie. by 'Tens. ^ _. ,. , . 

liercfore thefe 2>«;/>K^/'5P^m or Fr^acwi are really more 
Hcmcgeneal or agreeing with JTMe Ambers than^«/|*r 
Fraa'ions; for indeed all plain J^ww^CT-i are m cffcS but 
Decimal "Parts one toioiothar, cv 

That is, fuppofeany Series cf SqtialNumhrs, as 444, 5fc. 
The firft 4 towards the Left is 7e« times the Value ot the 4 m 
the jrJadle, and that 4 in the middle is T^i times the Falne of 
the laft4to,theRight of it, and but theTeMf^^rfr^.of that 4 

on rhe I-cft, ^e. .■,,'.,_•• t^„„Jw 

Therefore all or any of them may be taken either as I»t^trs, 
cr ^Partsof an' Jategir : {{Integers, then they muft be let down 
without any Co?mia or Separating 'Point betwixt them thrn^ 444- 
But if Wen, and one Part or Fra^ion, put a Comma factwt^ 
them thus, 44,4 which fignifies ^jmie ittmbers,^nA ^TentlK 
of an Uvit'. Again, ?f two Places of Parts barequired, feparate 
them with a Comma thtis, 4,44 ««»v4 Umfs, and-44 mm^ireil 

iP.irtsof aa Unit, &c. . , ^,, , . .„t' \!ri 

From hence (duly compwed with the p^ it will.be eafie 

to conceive that Decimal Parts take tUvc Denomnatton trom 

the Place of their laft Figure. 



That is, 






an Unit, &c. 



£vfhm 



r .5= 

Thus, < »°^= 

' ; ,005= 



Chap. 5. Of i^ctmal fvactimsi, 59 

Cj/ifhen Annex'd to decimal ^arts alter not their Valuer 
As ,5p, and ,500, or ,5000, Sffr. are each but 5 tenths of an 
^nit. For ^=^1. And ^:-^i4- Or •,^^^^. "Pep^ 
Seii.4.. of the laR Chapter. 

But Cyphers prefix'dT to I>ecimal ^arts Decreafe their Value^ 
by removing them further from thg. Comma. 

,5—5 I'enth Tarts. 
f= 5 Tar^s of a Hundred. 
, . ;= 5 y^jr^i of a T'hmjdnd. 
,000 5= 5 SP^r/5 of 7i« 7'houfands^ &c. 

Confequently the true /^///^ of all Decimal Tarts are known 
by their Diftance from xiie, Ufzits Place 5 the which feeing once 
rightly underftood, the reft will be eafie. 

Sea. z. 3oii(cf on, and ^bfl^adton e/* S)ecfmidi8f. 

In fetting down the proppfed Numbers to be* Added^ or 
Subjlra^led^ great care ;mutt be taken in placing every Figure 
direiftly underneath thofe of the fame rir/»^, whether they be 
Mix'd mmbers^ or Pure pecimal Tdrts^ and to perform that 
you mufl have a dae regard to^ the Conmia\ or feparating 
^oinPSi which ought always to fland in a dire£l Line one under 
anotljer 5 And to the Right-hand of them cajrefuUy place the 
decimal Tarts^ accc^-ding to their IVefpedive lvalues or 
^iJlanccsftomUim. I'hen . 

r A^, or Subftraft them as if they were all Whole 
Rule jNumbers^j And from their Sum, or Difference, cut off 
\fo many Def imal Parts as are the mofi in any of the 
^give7t Numbers, 

Examfks in SttSftf on. 

Let it be required to find the Sum of thefe following Numbers^ . 
viz- 34,5+(^5>3+xa8,7+95+87,847iP> which being truly 
placed, will ftand 

34,5 

Thus, ^ '*^'' 
' ^ 95,0 

87.8 .... 

7.9 



V^tlx Sum teqoisedt 4i9.a :* ~ 



6o antinwcticfe. fat r. 

Example 2. 
Let it be required to find the Sim of 2 5,8 54-+ 34, 5 78+9,o7<^ 

315,854 
34,578 

9,075 * • 

15,907 



83,415 The .y^^w required. 
When the decimal "Parts propos'd to be Jdded (or SubftraEied) 
We not the fame Number of Places, you may for convenience 
qf Operation fupply or fill up the void Places, by Annexing 
Cypjers. As in v^i^^ic Examples. 

Example li,. Example \. ' "'' Example^. 

45,0700 • 574,<J78'9f? 0,975^4* 

50,7580 95,79<^430 »74.5^57. 

12^,0057 78,054(^00 ,00059^ 

74,7020 54,789000 ,800700^ 

24,8coo 8,900oco • ,540530^ 

. 518,3357 Sim 812,218983 3,x<^i7^7 

v « • 

Examples in &ablhrattfon. 

Let it be Required to find the Diflfbrenco between 45,375 and 

'' • Examples Examples - Example^. 

That is, From 74,284 From 437,5 From 75,0034 

Take 45,57 5 Take 89,(^57 Take 57,875 * 



'< < ffM 



Jiemam 28,9.09 . . 347,^43 Remains 17,1^84 

Exaraple 4* 
Let it be Required to find the Exccfs between ^6% and 

?5557^4-. " -^ ■«.■ ^/' ■ " 

Exarnf{ea,. \ Exaraple 'y. 

That is, From 56i, ' From 345,757* 

Take 93,5784 ^ ^ Take 157, 

t\i(tExcefs 478,421^ ; .. 188,7578 

Kcte, The two laft Examples areTu|>pofed to be fupply'd with 
Cyphers^ which if aclualiy done woiild tland thus, 

5(^2,ooco ' * 345,7578 

93,5784 * ., * 157,0000 



• •■'""" 



Remm 4(58,4Ji(f ASbefere,'^ 1^8,7 578'' 

- • ■ ;. ' Exampti 



" - ». 



;» 



Chap, 5. Of j^cctmal fvactiom. 




Examfle 6. Examfle 7. ■ 

From 0,547893 From i,qooooo 

Take 0,439758 Take 0,997543 

^ ■ ■' '■ " ■■ ■■ • - ■ . 

0,108135 0,002457 

The 'Troof of Addition^ and SubfiraBion in decimals is the 
£ame with that oifVhele NumberSy Page 13, ^c. 



^^m 



Sea. 3. ^ttWpWfatton of »edmalsf. 

Whether the P^^<?r5 or Numbers to be Multiplied ore pure 
!DecimalSy or j1//a:V. Multiply them a§ if they we;re all ^(?/^ 
Numbers^ and for the true F/i///^ of their Trodu£l obferve this 

f Cut off (viz. feparate with a Comma) fo many Places 
Rule* <o/ Decimal Parts in the Produft, as there are in both 
i the Favors accotmted together. Js in thefe. 

Example i. . Example 2. 

.3,024 32,12 

^>^3 ^4,3 

9072 96^6 

60^^ 12848 

6 048 ^42 4 



(r,74352 • 78o,5i(J 

The Reafon why fuch a Number cffDeciraal ^arts mufl be 
cut off in the ^roduEty may be cafily Deduced from thefc 
Examples. Thus, 

In Example i. Tis evident, that 3 the whole ^///^/^^r in the 
Multiplicand^ being Multiplied with 2, the whole Number in 
the Multiplier-^ can produce but 5^ (v/sj. 3X2=(^) So that of 
neceffity all the other Pigures in the TroduB muft be ^Decimal 
^arts 5 according as the Rule direfls. 

Or, the Rule is, evident from the Multiplication of Whole 
Numbers only : Thus, fuppofe 3000 were to oe Multiplied witk 
200, their ^rod/i5i will oe tfooooo 5 That is, there will be 
fo many Cyphers in the ^rodii5ly as are in both the FaElors. 
'(Vide Vage 18.) Now if inftead of thofe Cyphers in the Faifors^ 
we fuppofe the like Number oi2)€cimal Tarts 5 Then it follows^ 
that there ought to be the fame Number of 2)ecimal Tarts in the 
Trcdu6iy as there were Cyphers in the Favors. 

Again;, the Rule may be otherwife made evident from 
f'ulgar Fra£lions^ thu§ ; Xct 32,1a be Multiplied with 24,3, 



62 avtt^meticl!. Parti. 

*• • -'-,- 111111. _L^ 

and their Vrodu^l will be 780,5 i<J as in Example 2. above, 
l^ow 32,i2=32y45- and 24,3=z:24j-|- which being brought 
into Improper h'ra^lions (^fer Seff. 5. Vage 50) will become 

2i_-L!.— lULl and 2.A-^ — *A?. 

3*100 — ToT* <*"^ 24T? — xV 

Then 5^k'44-='*-:-^. /er &a 7. P^fge jy. 
But ^»44-J4=78o444. wi&. 7 8 0,5 id as before. 

Any of thcfc Three ways do, I jftrefinne, ftfficremly ^xovc the 
Truth of the abovcfaid Hukt ^c. 

» 

Example 5. • * Example 4. 

78,54<^ • 5745 

43<J ,od75 



47127^ ^8725 

235658 4021J 

314184 34470 



•^«i 



5424^,05<^ 387,7875 

« 

N. B. It fometimes falls out in Multiplying ^arts with Tarts^ 
that there mil not be Jh many Figures in tm Produft, as there 
Wght to be places of Decimal Parts i?y the Rule : In that Cafe 
you mufi jupply their 2)efc£l by prefixing Cyphers to the 
Produfl: 3 as in thefe Examples. 

' Example 5, Exaraple 6. 

,a?^5 >0347 



11825 2082, 

7op5 1041 

9^6o dp4 

47 30 . -A 

,cco8i8p2 



>0575B775 



"When any propofed Number ai 'Decimals is to be Mtiltiplied 
ivith 10 . 100 . looo . loobo, fefr. Tis only Removing the 
l^paratiftg Point in the Multipltcaytdy Ibihany places towai'iu the 
Right-hand, as theit are Cy/Aeri in the j|^r/^/i>r. , 
Thus,. ,578 X ioi!:5,78. And, ,578x ioorir57,8 • 
' -/^g^Pi 5578X j:oooi=578. Of ,$78 K 10000=5780 

Thefe 



, -| - Lll Mill -■ -I I - - • — ^-^— ^-^— ^— ^— — — 

Chap. 5i Of ^Decimal jf racttong> 6^ 

Thefe things being coniider'd, it wiH be eafie to Multiply^ 
^ecimdu and cktennine their true fPrt)du£ls. As in tht& 
ioWasNmg Exampes. • 

57»o5^ Mukiflied\sito 0,578 will traduce 52,9783(58 
7,(^543 into j,424<^ will Produce 41,52151578 

■ * 0,55879 X 0,05(^74=0,0322731446' :' 

0,03246 X 0,02364=0,0007672544 
87(^49 X 0,03687=3231,61863 
94>3578<^ X 6,57869=620,75Uiooo34. 
^yi^i59^ X 52,7438=165,6995001256' 

Kow it oftentimes happens, that it will be needlefs to expreli 
all the Figures of the ^roduEl at Large, (efpecially when the 
FaSors hive each of them many places ot' fDecima/' ^afts^ as in . 
the Two laft Examples) only 16 many of them as may fuffice 
for the intended Delign 5 and yet the i^rodiiB may be as true tQ 
fc many Figures as are retained, as if the Fa£tors had beej|k 
Multiplied at Large. And fuch Compendious Gmtraftiofts ate 
not only of curiofity, biit may alfo be found of great cafe and 
ufe to the Ingenious Praftitioner 5 efpecially in Bssfolving 
^df^Bed JEquationSy or in calculating of "irigomfnetrical 
'<probl$ms by the Natttral Sines and Tangents^ i$c^ AH which 
may be thus performed. . '* ^ 

I Viss. 4$^ the Umtsfiace o£ the Multiplier d\reBly tmdemeatb 
that Figure ^/ the Multiplicand, ^x'hofe flace you intend takegf 
in the Produdl 5 j^ndfiacealllheotherYigntcsof'the Multi^kp 
in a quite contrary order to the tifual'voay. ^Jthen in Multiplying 
always begin at that Figure of the Multiplicand iiohich fimd^ 
over the Figure ixhere-ixnth yq^^ are /i'm-^kMulti plying, fetti^ 
donvn the Firjl Figure of each farticular Produ(H:, direEf^ 
iindemcarh &ne another ^ yet herein you mufi have a due regard 
to the Jncreafe "jchich "xould arife out of the Two next Fig.ure» 
to the Right-hand of that Figure in theyixlxi^YiQ^dwhich you 
then begin with. 

Example. 

I - 

Let itberequlttd to Multiply 3,141592 with 52,7438 and 
kt thewbe only Four places oi Decimal ^arts retained in the 
(Produ£i. 

If the pcopoled Numbers- were to be M^tltiplied at Large, 

they muft ftandin a dired order as ufu^L 

Thus 



H 



Srttintiettclt. 



Part r.- 



Thus 



r 



3,141 592 J And would piDduce Ten places of 
51,7438 X parts, as in the lafl Examfle. 



Thus 



3,141592 
^347,^5 



But being 'tis required to have only Four places of thofe parts 
in i^it., TroduEl'j fet them down*as above dire^ed and they vi^ill 
Hand 

The Multiplicand placed as before. - 
The Multiplier in a rcverfe order. 

The ^rodu£l with 5, regard had to 5 times a. 
lihQ^rodiiEl with 2, increafed with 9X2. 
Trodu£i with 7, increafed with 5x7+9x7. 
TrodnB with 4, increafed with i X4+5X4. 
(Prc/i//£? with 5, increafed with 4X3. 
TroduEt\9it\i%, increafed with 4x8+1x8. 



I57079(f 
^2832 
21991 

. 1^57 

9^ 

25 

i(^5,d995 The true TrodiiB as ^fas required. 

The Reafon of ^his Contraffion is very obvious from the 
whole Operation^rought at large. 

Thus 3,141592 

. . 5^,7438 

From hence ii*s evident that all the Figures 
in the Square to the right-hand^ arei '-^glly 
omitted in the former Contrailion ^ And 
that the Lajt fmgle. > ProduS here^ is the 
Firft there $ consequently the Reafon of 
flacing the Multiplier in a Re^o^rfe order^ 
mufi jzeeds appear 'very plain. 

Example 2. ' 
• Suppofe it were required to Multiply 257,355" tyith 7^,48 
and to have only the entire ^rodi^B of Integers. 



2.5 


i3273(J 


94 


2477<^ 


... Xi%6 


6%6^ . 


% 1991 


144 


<^283i 


84 


I57 079<J 





i<^.5,<^P95 


ooi29<S' 



1801 5 

1544 

103 

20 



19^82 



20 

•IC2 

1544 
18014 



58848' 
9424 

92 



19<^82, 58^88 V 
The chicfeft care and Difficulty that attends thefe ContraaicMw, 
IS the true fetting down of the Unin place in the Mttitiplier 
underneath the ^rov^x Figure ^i tho Multiplicand, according to 
"the dcfign'd yr(?rf/4. . * . 



riz. 



■M 




Chap. $. Of ^cintal fractions. 

f7«. In Example i. It was required to have Fouir places of. 
^Decimal '^aru in the ^roduB 5 therefore the Units place of the 
Multiplier was fet under the Fourth place o^fDecimals in the 
Multiflicand i> KiA in Example 2, becaufe'it was required to 
have an entire ^roduEl of Integers only j therefore the Uniti 
place of the Multiplier was fet under die Units place of the 
Multiplicand, ^his, I lay, being once Rightly underftood, 
will render the Method eafie in Praftice. 



Sea 4. fDttfliOT cf WtOOfOsi. 

tDiviJion Is accounted the moft l)ifBcult part of fUecimat 
Ari timet ick 5 In 6rder therefore to make it plain and eafie, it 
will be convenient to Refume what has been faid in Tags % 5. 

f *The Quotient Figure is always of the fame Value Of 
Viz. <n)egree tvith thaf Figure of the Dividend, under which 
(the Vmts place ofits¥tod\x£tfiands. 

As for Inftatice, Let 294 be 7)ivided by 4, 

C This is not 7 but 70, becaufe the Unitt 
4) a 94 (l "S place of 4x7 ftands under the This ptaco 
28 i of the 7)ividend. 

14 (5 But this is only 3. 
• 12 . ' 



Remains (2) Hence 7 3^ is the ^(?//V«A 

Now if to the Remainder 1 there be Annexed a Cyphef^^ thus^ 
ft^o and then Divided on, it mufl needs follow that the Units 
place of the TroduS arifing from the Divifor into the ^otient^ 
will ftand under the Annexed Cypher y Confequently the 
Quotient Figure will be of the lame Value or Degree with the 

?lace of that Cypher : Bat that's the next below the Units place, 
'herefore the ^iotient Figure is of the next Degree or Place 
telow Unity '^ That is, in the Firft place 6f Decimal Tarts^ 

Thus 4) 2,0 (,5 . 

So that 4) 294,0 ^73,5 the true;^«or/>«/ required* 

- This being well underftood 5 ^ivifton of Decimals may (in 
siU the various cafes) be eafily performM. Howevef, that it 
. i?iay be rendered plain and eatoc, even to the mcaneft Capstcity, 
"it poifiblc i Let Divifwn be again Defin'd, as in Tageii. 

*^ Vi^ 



« 



'« 

* 



66 - .... arft^mEtiCfi. . Part i. 



«ta 



. Viz. If that Number ^hich Divides dmther^ he Multiplied 
tmitb the Number ixhich is produced, their Produfl: 'will he the 
Number Divided/ 

This Definition alone ^if compared with the Rule^ Tage6i) 
will afford a General 'Rti/e for difcovering the true Value of the 
J^otient Figure in 7)iviJiQn oODecimals. 

f T'he f laces of Decimal Parts in the Divifbr ai7d 
Tl 1 \ Qj?^^^^*^*! if^i^^S counted together y mnfi always he equal 
^^^^ in Number imth thofe in the Dividend. Jbtd from this 

^ General Rule arifeth four Cafes. 

Cafe I. When the places of Tarts in the 2)ivtfor and Dividefzd 
are ^qaal, the Quotient will be whole Numbers. 

As in tkeie Exaraj^les. 

8,45)^^5,1^5 (3J 0,0078) ,«^8 (5<? 

253 5 . . 95)0 

4225 4(^ 

4225 4^8 



(o; (o) •- 

Or/^ 2.. .Whep the places of parts in the 7)ividendy Exceed 
thofe in the 2)ivi for ^ cut off the Excefs for 2)ecimal THrts \fi 
the ^iotient. As in thefe Examples. 

«4,3.' 78o,5i(r (32,12 43O 34^^4^,05^ (78,54^^ 

72P 3052 



I* 



485. 

^43 

-48* 

(o) 



^1 


3488 

2380 

i;|8p 


>534) ,30438 (,57 
• 2^70 


4005 
1744. 


- 37-38 
. 3758 . 


•• 
161S 



Co) (o) 

. Cafe 3. When there are not €0 maiiy places of parts in the 
Jiiyidehd^ as are in the tDivifor^ Afinex Cyphers' tp the 
2)iviji^n^ JO make them^ eqiiaL Then will ^tke J^o'fimt "be 
,whoJie NtimberSy as in Cafe iv " * 



Chap. $. Of Beciittal jf racttong/ tfy 

Examples. 
Let It be required to ^Divide 192,1 by 7,<^84, And 44.1 by ,7875 

7,(^84) 192,100 ("25 ,7875^ 441,0000 (j<fo 

1.53^8 3P3 75 

38420 47^50 

38420 47 250 

(0) ('oo; 

' C^y& 4. If after fDivifion is finiftied, there are not fb many 
Figures IniAiQ^otienty as there ought to be places of parts by 
the General Rule 5 fupply their defedl by prenxing Cyphers to it, 

Examples. 

Let it be required to ^Divide 7,2540^ by 957. 

957^ 7,2 540^ C>Q07 58 the true Quotient required^ 

6699 ; 

- • • I y 

t m 

55JO Again ,575^ ,0007475 C>ooi J 

4785 575 



T^ 



i^5<i ; ' 1725 

7^5f . 17^5 



(o) Co) 

T^otCy When Decimal Nttmhers are to be Divided-hy lo. loo* 
rooo* iQooo. £f?r. That is, when the iD/vz/Sr is an 6%/> with 
Cyphers 5 Dwijion is perform'd by Removing oy placing the 
feparatine point in tho 2)ivid€ndy fb many places towards the 
J^fi-h^d, as there are Cyphers in the 7)mfor. 

Examples. 
10) 5784 (578,4 100) 5784 (57*84 

loop) 5784 (5,784 toooo) 578,4 G05784 

Kote. ^efe Operations are the direEtctmuerfe to thofe in Pa. Cz^ 

I prefume it needlefs to gi\re more Examples at Latge, only 
Jnfert a few Dividends^ and ^Divijors^ with their ^wtienis 5 
yi^herein are com^ned all the .varieties that can happen in 
iDivifion of 2)ecipuils. ^ • .. 

5H) Ar9lo66 (859 5>74) Ar9ry06S (8,56 ' 

574J Arnf066 (,859 5,74) 4930/S-5,oo (85903 

574) ^%'io66 (,0859 ,0574) 4P3>o(^'5-5 (8590 

^ 5;74) ^930,<^tf (859 ^0574) A^lO<i^ (8,59 ' 

:, • K^ -^ There 
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There is alfo a compendious way of Contrafting 2)ivifion ^ 
Like unto that of Multiplicationy Page 6^4. by which much 
Labour may be faved 5 Efpecially when the jDivifbr hath many 
places of Decimal ^arts in it : And it's thus performed. 

Having determined how many places of whole Numbers there 
will be in the ^otienty if any at all • or if none, of what value 
or place the Firft Figure in the Quotient will be : Then omit, 
or pricl^OflF one Figure of the iDivifor at each Operation 5 
viz. for every Figure you place in the ^otienty prick Off one 
in the Divifor 5 having a due regard to the increafe which 
ii^Wd arife from the Figure fo omitted. 

Exampe. 
Let it be required to Divide 70,2 3 by VjpS^Jj. 



The Work ContraSed. 

5,9353; 70,2500 (^8,7938 
d3 8904 



• • • • 



6 3395 

5 5904 

7492 
7x87 

305 
6\ 



(^) 



The lame at Large* 

7,9853)70,2300(8,7938 
53 8904 



6 3395 

5 5904 



o 
I 



7491 90 

7187^^7 



304 
239 



54 

c 



230 

5410 
8904 



7505 



The Work Contrafled I prefume is £0 obvious (if compared 
with the &me at Large) that it's needlefi to give any farther 
Explanation of it. * ^ 



Se«3. 5. To Reduce JKttlgar ifraofooJ into SPttfmate, Md 

the contrary. 

Any Vulgar FraSiicn being given it may be Reduced^ or rather 
Changed into Decimal 'Farts Equivalent to it. Thus, 

f Annex Cyphers to the Numerator, and then Divide 
T5 1 < ^^ ^y ^^^ Denominator, the Quotient w/Tf b^ the 
Ji.ule. > Decimal Parts JEquimUnt to the giten Fr^fticm •• or at 

^ leap fo near it as may be thovgbtnecejfar^ to ^tpfroacb. 

Example f 



Chap. 5, Of j^cctmal fractions 




Examfle^ 

Tis required to Cha^ige or. Reduce ^ into ^Decimals. 

4) 3>oo (,7y The 2)ecmal ^arrs requited. 

That is, i=T^=yl 5- 
Again |.=2i5 Thus 2^ 1,0 (,5 And4=:,a5 4) i,oq (,25 

.Suppofe it were required to Change -J inte 2)ecimals. 

7) 4,0000000000 (,5714285714 &c.=:|. 

Nof'ei When the laft Figure of the 5Divifor (That is, the 
fDencminator of the propofed FraEiion) happens to be one of thefe 
Figures 5 viz. i . 3 . 7 . or 9 . (as in the laft Example) then . 
the Decimal Tarts can never be precifely Equal to •the given 
FraSion 5 yet by continuing the fDivifion on, you may bring 
them to be very near the trutn. As in this Example j Suppofe 
k required to Change -^l into Decimal Tarts. 

13) 1,0000 f>o7<^5>2i 307^52 307 &c. adi7ifinitwn. 
91 •' 

90 That k, o,07^p23o7^923o7=:y^yrrf. 

78 

And from hence it may be furthef 

obferved ^ That in thefe imperfear 

^wtientSy the Figures do return again 

30 and circulate in the fame order as before : 

^6 As you may eafiiy perceive they begin 

•— ^' to do in the feventh place of both thci© 

^9 laft Examples. 



120 
117 



3P 



to 
&c. As at firft. 

Thefe being uhderftood, it will be eafie to find ike Decimal 
Tarts Equivalent to any known Part, or Parts of Coin ^ Weights^ 
MeafureSy or 7i>»c, &c. If you Firft Reduce the given Tarts 
of Co/V/, &c. into a Vulgar FraBioHy whofe Denominator is the 
JTuwber of thofe known T^rts contained in the Integer y and the 
given Tarts its Numerator. '•'■-■ 

Examples in Coftl^ i^c. 

I. Let it be Required to find the Decimals of iS s. 6 dm 
Firft i6s.=^^ of one Tound, and (J/zr^iof i /. . 

^^^^+^-It* Then 40) 33>ooo(,82 5 the Decimalpartii 
Required : That is, ,82 5=1/^ s. 6d. 

Again, Suppofe it were 2l^^«^/>^// to find the 5D^(;i/?i^/5 Equal 
to 3/. 13 X. 4 ^« 
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Here 3 /. is 3 Integers^ and 1 3 5.=:^^t of i /. and 4 d.^^"^^.. 
Put ^+T4-o-Tt^l- Then 240) ido,oco (0,66^666^ ifjc. 
Hence 3/. 155. 4.d,=z^y666666y iSc. As wsls Required. 

1. What are the fZ)^a';^^/5 equal to 7^. Inches, one Foot being 
made^the Integer. . . 

Fii'ft, 7 /Inches are ^ of i Foot, and i of r Inch are ^^, 
But ^+.4=».f Then 48; 31,000 (M5^3 S5?^.2=7 a' Inches. 

3. Let it be Required to Change 8.f. ip Tniot. 8 Grams into 
Decimals 5 one tb..Troy being the Integer. 

Thefe being Reduced into their Leaft ^erms^ and Add^d 
together will become ^-1^ of i fl[^. . 

Then- 5760) 4504,000 (,74722,601 Thc^Decimals Requh^ed. 

AikI thus may any propofed ^artsoiCoin^ Weights^ MeafureSy 
&c. be Reduced or Changed into Decimal (Parts ; which 
perhaps may at firftieem lomewhat tedious in Praflice, but. 
ieing a little acquainted with them it will be found very eafie 5 
and the Ingenious Praftitioner will (with a little Confideration) 
foon find how to Reduce them al.moft mentally 5 or with the 
help of a very few Figures 5 wiclidut the ufe of fuch Large 
fables- as are ufually infcrted in Boojcs oi Decimal Arithmetick^ 
or at mofl they may be coutrafied into fuch as thefc following 5 
which if Duly applied x.oxk\£Sk "Tables in Cha^. 3. will be found 
very ufeful. 

Decimal Tables. 



«•— 



In EnghftiCoin. 

0,05 =1^- 

o,cc4i6'(5'<$^7^=^ d' 

0,00104157=1 Farthing 

I , /. being the Integer. 

I » W. I I I "^ ■ I ' " '*" " ' - ' J ' — — — 

Troy Weight, 

0,05 =* ^•^'^• 

o,Q02o8333=:i Grain. 

I, 5. being the J»^^^er. 



" "■'■ y 



Ajpothccaries Weights. 
0,12 5 =1 Drachm 

0,00208 333=1 Grain 
I, |, being rfie Ifiteger. 



Averdupots Weight. 

Op6l 5 .... nr I OU7lCe 

0,00390(^2 5=:i Draclom 
I, tb being the Integer 



Averdufois Great Weight. 

0,25 rzi^- C. 

0,00892857=1 ffe. 
0,000558031=1 Ounce 
I, C being the Integer. 



•m^ 



Time. 
OyOj^i6666']^=ii Hotir 
o,ooo($'9444=:i Minute 
o,©oooii57=r:i Second 
I, 2)^.y or 24 Iloi^rs being- 
nxade the Integer. 



\ 



•jfhe Ufc of thele Tahles will be cvid^^nt by tl:ie follo\Ying. 

Exam^pli 



e^ 



■**• 



Chap, 5. Of j^ecimal fractions. jt 



*«taMHaM«MMMMa 



Examfle. 
Let it be Required to find the ^Decimal ^ans Equivalent ta 
175. 9 /i 2 Farthhjgs. 

Pirft, 0,0 5= I 5. Therefore 1 7 X,o 5=r,8 5 .... =±1 7 f. 

And ,0041^(^=1 d. Therefore ,004 id^Xp=,o 3 7494=91^. 

Alfb a) ,0041^5 (=,00208 9=ri.^. 

Confeqnently their *$i/»?, viz. 0,889577=175. c)^d, 
'i^cr^ to find the Value oF Decijnals^ in known 5P^/?i o^Com^ 
or Weights^ &c. is only the Converfe of the former Work. And 
is thus performed. 

Multiply the given Decimals mtb the Denominator of the 

Vulgaf Fraftion Required : T'bat iSy Multiply the Decimals 

^'ivith fitch ^.Numfer t?/ Units as are pontained in the next 

Xower DencyDiination of that Kind or Species '^x'hich. your 

Decimal is of : And the Produfl will be the Number Required. 

Example. 
I. What is the Value of 0,82 5 2)ecimals of i ^ound Sterlirig. 
TTiat is,' how many Shillings^ Vence^ &c.=t:,82 5. Firft, the next 
JiOwer denomination is 20, becaufe zos* make GdiTound. 
Therefore 0,825 

ShiUiiigs i(f,^oo' And Tarts o£ r Shilling. * 

' > ^^ 
.Tence d,doo ' Anfwero,82 5=i(J5. 6d. 

Again, ' what are the known Tarts of JEngliJb Coifi Equal to 
^^^666666 decimals. 
Here the 3 Integers are 3 Toiindi. Then i666666 

20 



Shillings 13,3333^0 

12 
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What IS the Value of 0,74722 Parts of i Vb\ "Jroy. 
Firft, ,74722 llien, ^^6-6^ Again, ,33280 

, 12 20 24 

1*49444 iPze;/^.. 19,3 3280 i 5312 

.74722 6 6^6 

Thefe CoUedled are S. J9, 8. very near. 

And 



7a arit]&mctic6. Part f.- 

And thus any propofed Number of Deciraals may be tum'd 
or Giang'd into the known ^arts of what they Reprefent. 
viz. Wiether they be Tarts of Coin^ Weights^ Mcafiires^ or 
2lwe, &c. 

I have omitted inferting more Examples of this kind, becaufe 
I take the Excellency, and indeed the chief ufe of Decimal 
FraSions to confift more in Geometrical Commutations^ than in 
the Conmion or Praftical Tarts oi ^ithmettck (as will appear 
further on) although e^'en in thofe they are very tifefid upon 
feveral Accounts ; Efpedally in the Comfutationsoi Interejl and 
Annuities ^ &c. (But of that more in its proper Place.^ I fhall 
therefore conclude this Chapter with a Remark or Two upon the 
Nature and Properties of Fra&iom in General. 

If any given Number (whether it be fP^hole or Mix^d) be 
Multiplied with a FraBion either Vulgar or fDecimal^ the 
Troduit will be Lefs than the Multiflicandy in fuch a Proportion, 
as the Multiplyifig FraBion is Lefs than an Unit or x. 

l^hat iSy as the Denominator of the Fraftion is to its 
Numerator 5 fo ivill the given Number be to the Produft. 

Therefore, whenever any Number is to be Multiplied vAth a 
FraBiony whofe Numerator is an Unit. Divide that Number by 
the Denominator of the FraBion^ and the ^otient will be the 
TroduB Required. Thus iiy^v^rs. And ia-r4=:3. Again, 

i 2 ¥.^:=z6. And 1 2 -r 2z=:^. £?f . 

From hence it follows, that if any Number be Divided by a 
FraBiony the ^lotient will be greater than the Divide^jd 5 by 
fuch a Proportion as C^/Vj? is greater than the Dividing FraBion. 

Thus 12 -r -4=48, viz. -^ : I : : 12 : 48. ^c. But the Truth 
of thefe will be beft underftood after the next Chapt^. 
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0/ ConttotrO |9i»pa;ttfoitf , md how roC&angee^r Vary the 

Order of Risings. 

Sea. u Concerning Arithmetical Progreffion, ufually called 
Arithmetical Proportion Gwitinued. 

\\7 HE N any Ra^k ot Series oi Numbers Ao^\t\ket\ncTes& 
^ ^ or Decreafe by an Equal Interval or Common Difference 3 
thofe Numbers arc faid to be in JritbmePical Trogreffton. 



chap.^. of f^^epo^tton, &c 7^ 

- f I . 2 . 3 . 4 . 5 . (J . 7 . 8?r. ^r Here the Interval ot 

Q^ r 2 • 4 . <r . 8 . lo • 12 . 14. 55?^' TX Here the Conunoa 

1 1-3*5-7- 9.11.13- 55^^- j\ 2)ifferef2ce is 2. 

And fo of any other Series^ whoCc Common 'Difference is 
3 . 4 . 5 . gTt?. 

» JjStmmtt I. 

If any three Numbers be in Arithmetical ^rogrejjim 5 the 
iSi^^i? ot the two Extreams (viz. the Firft and Laft) will be 
equal to the Double of the Mean or ijiiddle Number. 

As in thefe 2 . 4 . d '. Or ^ . tf . 9 . Or 3 . 7 * ir. 

J^/i5. 24-dz=:4+4. Or 5+9=:(^-f If. And 34-ii=:7-f 7. ^c. 

Lemma 1. 

If any Four Numbers arc in Arithmetick 5Prcgr^(!?«,the iSi^/w of 
the Two Extreams will be Equal to the Sum ot the TwoMeaTJS* 

As in thiE^ie. 2.4.^.0. Or 3 . i^ • 9 * i2« 

yiz. 248=4+<^. And 3+i2:=(J+9. ^c. 

Corollary i. 

Fr(>» ^^e/J Two Lemma's it^s eafie to conceive 5 tlbat if never 
Jo many Numbers i^e in Arithmetick Progreffioii, /i&e S\xm of tJbe 
2wo Extreams mil be Equal to the Sum of any Tkvo Mcan^ 
tbat are Eq.ially difi^ntfrom thofeEi^tx^sms. 

A^inthefey 2 . 4.. d* . 8 • 10 « 12 • 14 • 16*4 

Then i4-i^=4+i4=<^+ii=84-io. 

Or if the Nttmber of Terms be odd as thefe* 

A *,4 . If . 8 •' 10. • II . 14 4 i5 . 18 . f$C4 

Then 2+i8=:4-J^id^r:d^+i4±:8+i2rsro4-i6. 

Lemma 5. ' 

Every 4S?r/(?5 of Numbers in Arithmetitk ^£grejJfotir U 
Compo&d of the Interval or Common Difference^ fo often 
repeated as there are SPi/wj in the (Program except the Firft4 

A« intheie, i. ^•\3'\ 7. 9. ii. 15. i5» 17. ^<:. 

Here the Interval or Common fZ)/jferfe?c^ being TvW), it will 
be i+2=:3* S^-AssJ. j4-ai::7.^/ 7+a»9' p4-a=5"» 
il-f2=:X3. i3+2i^x5., 15+21=17. 5J?<?. 

^ Corollary 2. 

i&nceifs evidpif^ that the Dlfierenca hittidixt the 7^0 
Extreams (?;i2^* i and 17) m comfofed <f.the Comrnon tMfiSatnce^ . 
Multiplied i»/o the Kumlief <»/ n// ri&e Terms excepts^ the 

A^J»tiieRforcfiiidynjgf#p«?i 1. 3. j. 7. 9. ii. t^. f 5, 17. , 
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74 giyit^encfc yyti, 

Th^ Nmkrof Term vihhoi^t^BrJi is ^X^^i^iy 

The i>iff£rence betwixt the t^^^o E^tnams ' i/" 

^rofofition i, ' ' . 
In any «SVr/>5 of Numbers in jJrithmetick (Progrej[ponj the T^q 
Extreams, and the Number of 2^r/»^ being given j thence to 
find the A$fe«2 of all the 4S'i?n>j, 

r Multiply tJ^e Sum of the fwo Extreams into th^ 
rrri J Number of all the Tenns 5 0iiii divide the ^rodu£i 

ineorem. j^^ ^^ ST/J?^ motient mil be the Sum of 'all tliat 
'^Series.' l^erCorol.i. • - • • 

Example u 
Tis. Required to find the Number of all the Strpaks a CJock 
firilces in one whole Revolution of the Index, viz.m Twelve Ho«r§< 
Here I -f 1 4=1 3 the 4S«z»oft]bc two JEr^r^^w^^j. * 
And iz thfe Nuinber of ajlt6tc*2erwj.» - ^ 

mfummmmmmm • . ». ...» 



Then z)' 1 5(^ f 78. The Numbex of Stroaks Required. 

* fixamplez^ . ' •' 

Suppofe onf^ Uund^red Jl^ were placed in aRjgh)t^ tipf! a* 
Xarddiflant &oni one anic^^^ and the JGHi £gg wcce^ Y^d 
from aBas]cet 5 whether ^^xn^Ly a Man gather up ^lofe ^00 Bggs 
fingly one after anot%F, ^iU returning wi^^ evpry pgg^to ^e 
basket and put it in, '^e&rc another ;S|an xan Ruii Four J^iles. 
That is, which will nin the greater ^///;?^^rOT Yards. 
•I^ tbUQueftion 209+^^=204 Is the Sum of the Two JBcrffc 
. And- I xoo U theAtow^. ofallthei^rJK^i. 

J r ' >^ 1^ ifmbef^ of 

Thcri 2)-zo2bo^ioiop<aV'*^he rimi ^^t 

itaies up the B^,.' ' 
Ifow 4 |iliIesz=:7C4o Tard$ cTRic Yards fcciwiis that takes uf the* 
3But loioo— 7o40=:3o^o'lEggsmofcthattdieother. ^ . ' i t 

Trofofiiion 1* -^ 
In satf^Senies cfNumhrsin Jrithmeriik ?R^r^(?2^^«W TVo 
£»^ri»i^;and^j»2«9M* iXT^rms being^v^tcti 3 tbence m findrtbe 
Common Difference of sifl the Tfif^^ In t&at Jte/aEr« • > . 1 

if srfce 2)ifference betwixt the Two Extreams, 

n Ug^^f^ , V*w»g ^itiid^d iy the 36«»fer . 4j^ STfirwi i^fs ^n 

^ w* *. ^ifnitor I. 7>e ^otient ^ill be the Common 

"^ ifiigerme 9f the Serks* "PerCoroLz. 

3§ixampc 



ohtp.^. O f f&iopo^tmt &c^ y» 

Examfle t. - 

On^ had Twelve CfaiUren that Differed alike i» ^U their 
Ages 5 the YoUi^ft was Nine Tears Old, the Eldeft was 
Thirty Six and a hajlF 5 what was th6:Diflferenc€ 01 theit^ Ages, 

and the Age of each ? . 

Here 3(^,5— 9=27, j The difference of the Two E?ctreams. 
And 1 2—1=11. The Nun^er of fterms Lefs an Unit. 
Then j i) 27, 5 (^,5. The Common ^Difference Required. 
Confequently 94-2,5=11,5 The Agfeof the Youngeftbutone. 
And ii,54-2,5==i4 Th6 Age of thp Ypui^eft but Tw, Mi 
fc on fbr the reft, fiP^r Con^L 2. 

Examflei.f 

A Debt is to be Difeharge^ at Eleven feveral Payments to be 

made in Arithmetick Troffrejfm. The Firft Payment to be 

•fwelve ^omdsTen'Shiuings, an4 theLaff to bfe^fiTj^fJ^^fSh-^^ 

bounds. What- s the whol^ Debt, and what muft each Payment 

be I 

(Per T'beQrem u Find the whole Debt thus : 

X a, 5 +^3=7 5,5 Th« -Sfe^ of the Extreoms, 

II The l^umber cSJerms. 

75 5 ■ •-•• 
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i) 8 30, J (4T 5,sy=s4i 5 ^- 5 J. The whole Debfc 
Vien'P'er7%eorimz. Findrfic OioeodhiDiferenie ofeacl^ 

PaymeriH. ' ....... -• j 

Thus (f 3^12,5=50,5 The 2?i/r«we of the ^WA«^. 
Anfl II— 1=510 tbsNiml>ero£lirms^tfs i.- 

Then 10) JO, 5 15,05=5/. I J. The Common fDtffereace, \ 

Confequently 1*2 . ii+5*. i^l • " Tl»eSe<6ndPaymettn 
Ana 17 ; it+5 '. isaa ? •?? The Third Payment,^*?, . • 
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A Mki»; Is to Travd' iUi XiW*^ <<> l««a|n K^f « Tf n 
Days; and t6 go l^t Two Mife the fif ^^y, etKaeaiing ^^ 
JDays Journey By ai equal Excefs ; fo th«.the i«ft Day* Jo«rn^ 
may Se TWenty Nin? Miles j what wiU each Days Jo»ni^b«. 
>nd iio^ many Wjles Is the Place he goes xo^mmf^mlmton l 






7^ aftt^mettCt. Part I. 

Firft 2p — 2=27 The fD/j^^/c^ of the JEa^rr^/iww. 
And 10—1=9 The Number of Terms lefi i. 
Then p) 27 (3. The G>nimon fZ>/j^fitt?f • 
Confequently 2+3=- 5. The Second Days Journey, 
And 5+3=8. The Third Days Journey, ^c. 
Again 29+2=31 The St/m of the £xfreams. 

10 The Number of I'erms, 
2) 310 (155 The Difiawe Required. ^ 

Theie are Eighteen I'beorefns more relating to Qneftion$ in 
ArttitmetickTrogreJJim ^ but becaufe they would /i^^«/r^ a 
great many Words to ftiew the {Reaibn of them : I therefore refer 
the Reader to the Second- Part, viz. That of Algebra^ where 
ke mky find their Analitical Iwuefiigaiion. 



Sea, %. Concerning Cpeomettftal fdaopo^dan Continued $ 
fbmetimes called Geometrical ^Progrejficn. 

When a Rank or Series of Numbers do cither Increafe by one 
Common Multifticator^ or Decrcafe by one common 2)ivifor 5 
thofe Numbers arc faid to be in Geometrical ^rofortion continw'd. 

» f 2 . 4 • 8 . i(J . 32.&c.here2isthecommon3f«/rijp//cr 
"* ltf4 • 32 . i^ . 8 . 4 . &c, here 2 is the common 2)iv//3r 

Q ^2 . tf . 18 . 34.:i6z .Sec* here 3 is the common ^«fti^/. 
1x^2 . 54 . x8 . d . 2 . here 3 is the common !DiviJbr. 

Note^ the common Multiplier (or- !Divifdr) is called the 
TJ^rio 4 and it fhews the Habitujle or Relation tb^ Numbers 
hi^ve to one another, viz. whether they ^re Double, ^Triple^ 
Quadruple, &c. Which ^clid thM8 defines. . 

Ratio (or RateJ is the mutual habiitid^ or refpeCi of T^wo 
Mtigtut»^efc^('c<>«y^^€»fi^irxt'o {Numbers) of rbefame kind each 
!o other^ according to ^antity. Eu. 5. Def. 3. 

'Proportion (rather 'i^ro/om(?«^//V5y)isaSiniilitudeof jR^r/Vs. 
Eu. 5. Def. 4. 

Softhat there cannot 4>e Left than Three Terme to form a 
Proportionality ox Similitude, of JiW/V^i' and if but Three 
Teifms^ the fccond muil fupply the pl^^e pf Two. As in ibefe 
^14.8. That is, 2 : 4 : : 4 : 8 . (of- : : fee ^as^ 5.) . 

llere'4tbcr -Middler7ep» fupplie^ th^ nlace of Two Terms^ 
to wit, of the Sccoi;d ^4 Third ^ 8^ bearing the fame Reafbn,' 
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Chap. 6. Of ^lOtW^tion, &c. 77 

I I II 

likcnefe or Proportion vq 4. As 4 doth to z. Viz. As a : is to 
4 :: So is 4 : To 8. * 

Lemma i. 

» . •• • , . 

If three Numbers are jwroportional, the ReBa^le or Trodt^ 
of the Two Extreams i viz. of the Firft and Laft Terms will be 
eqw^ to the Square ot the Mean o& Middle Term. (20 EucLj.) 

As in thefe 2 : 4 : : 4 : 8 Here 8X2=i5 the ^PixuluS of t)^ 
Extreams. 

And 4X4t=:id the Square cSxk^ Mean. iSr^o 8x224X4. 

C^c/. I. 

Hence it follows, that if the 'ProduB of any Two Numbem be 
Equal to the Square of a Third Number 3 thofe Three Numbers 
will be in Proportion. 

Lemma 2. 

If four Numbers are proportional, the ^roduB of the Two 
Extreams, will be equal to the ^roduii of the Two Means. 
(i9£uclidy.^ ^ 

As, in thefe, ^ : 4 : : 8 : i5. Here 1(^X2=32. 

And 8x4^:32. Confequently x^X2s;8x4. 

Carol 1. 

■' ' - • 

• 

From hence jf foUo^xs^ that if the Produft of any If wo 
Numbers, be JE^al to the Produft of any other ^ixio Nxmabers, 
thofe Four Numbers are 'Proportionals. 

And fiom thefe Two Lemma\ it will be eafie to conceive, that 
if never fo many Numbers zx^ in continued Pnsportion 5 the 
' ^ProduS of the Two Eoetr earns ^ will be eopal to the ^oduS of 
any Two Means^ that are equally diflant from the Extreams. 
As in tnefe 2 . 4 . 8 . j^ . 32 . ^4 . &c. 
Here (^4X2=:22X4c;i^x8. &c. And if the Number of Teiim 
be Odd, ^ 

As in thefe 2 . 4 . 8 . ii^ . 3jt • 6*4 • 128 &c. 
Then 128 x 2—54 X4=;32 x'8=i^ x i^. 

Kote, 7'he CharaSier made nfe of to p$mfy €0ntinue4 
^roj^orthmli is Tc 
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III cfery &n« of *«• ^vi». 9f Continued ^rdportidnds) that 
2Ji/»^i'er which is compared to another, is c^ika th^ AitfeteJe^if 
of the jR/ir/o ^ and that Number to which it is compared, is 
called its Confequent. 

As in thefe, 2 : 4 : : 4 ? 8, Here 2 is the Antecedent^ and 
4 is th^ Canfiqnefit ^ and 4 fhe middte teim is an Antecedent to 
8 ks GMfequent t whence it fellows, that in every Seri4fS of Tf all 
Ac Middle Terms between the Firfl and tatii are bc^ AfUeee^ 
d^i toA Cotfiqueim. 

As in thele, 2 . 4 . 8 • t<^ . 32 . ^4. &c. Here 4 ^ 8 «» 

for 2 : 4 : : 4 : 8 : : 8 : l(^ : : kT : 32 : : 32 : (Tif. &c. 

So that all the Terms except the kft are Antecedents* And * 
all the Terms except the foft are Confequents. 

^ XjenitM 5. 

If never fb many Numbers are Prppoftional, it will he r Air 
any one of the Antecedents is taits Confiquent : So will the Stint 
of all lAxe-Antecedents be 3 To • the ^J^z^ of all the Cqnfeqmnts. 
Ill Euclid J.) 

That is, inthefbregoing^r/Vi. 

a^i 4 :; 2+4+8+1(^+32 : 4+8+1 (^+5 2+^4. 

forit^s cvidfent, fhat 4+8+1(^+3 i+ijr^ the '«Si«!^ of all the 
ConfequentSy i8^dotrBtettt'2+4+8^+<^+?2 the aSt/z^^ of all the 
Antecedents ; As 4 Is to 2, according to the Ratio^ and would 
have been Triple, or Quadrupie, &c. had the Ratio been 5 Or 
4&6. . . » 

Kot^j ./« every Series <?/ -erthe Ratio U found by SPividi^g 
^ny o( tdc ConTequenis^y its Antecedent. ^ * 

A« ia .thele. 2 ; <J- : : 5 : 18 : ; 18 : 54 : : J4 t J^2. 
Here 2) (3 the iU/io.. Or <f) i8 (3 &^^ 

I^bm- tJ|e Sscpnd and Thlti Zemma's may be laileaT'sfro 
General §riw?or«^f or "ii«rffy»; f|?t finding ±l»e.y//;if 9^«tny Stries 
in -f^- without a conrinuod Addition oF all .tbs T'ermsl 
'*' I^'lH^ 4<?^<??^ a-.. .4 • 8 • ]^^ . J2: . ^4 . 12.^ , be ^gavca 
to find its Sum. 

« 

Suppofe * ap=4lic Sum tJi all the I'erms. 
ThenwilJ V— i28=:the Sum^oi-^X the Aztecedents.. 

And ; *-— 2=sthe<ft/»»of all theCc^^izas^rs. 
But 2:4: xz — '1 28 : 25 — 2 . per Lemma 3, 
Ergo 4»— JI2—2J5 — 4 . fer Lem?fta 2. 

• * Conft- 
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ConfequentLy 4a>— 20=1:51: 



Fr(?i^ /*^ ^rodtiS of the Second' and laft 

TermSy Supjlra£i the Square of tht Pirfi "fern « 

theorem i. -^that Bxmainder being ibivtihed by the Second 

^Term Zefs the Firjt 'will give the Sum cf all tb$ 

rS^ies. '. . ^ ' ' 

Or theJFirft Term, tjie. common Ratifi^ iqd the 2^ Terift 

bcorily^veiL Th^ ' '. f '' 

; jr Muitij^ly the Loft Term into the R^tfo^ a^ 

y^nrn tbeif^todU& SubfirdSi the firj} Term ^ 

Theorem 2. ^pivide that Remainderby the Ratio Le^ TTmiy 
/eif'iy and it -infill give the Sum of ^U the 

•^Series. • • ' • 

• • ■ •" > 

For 4® — 2«=:5i2-^4, A^abovQ. . . 

C<>nfequ«itly ae — ^%=r2 5^-7-2 viz. the'feiftDivideclbya. \ 

^ 2—1. 

JExample. Let 2 . <J . 18.. 54 • i<?z • 48^. be the given Series* 
Here 2 is the Firft Term, 3 is the Ratio^ and 485 the Lafi T'erm* 
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. But it8<^X3;=X45$* JM^A I45^^;?9l4y?2r, . 
Then 3— i=5^J 14-5.^ O^P^h^SjW.J^^Hiwl- 
Thatis 728=2 +d-l-i8+54+i<^^+48(^» 

In cither of th&fi^ T^hs^^m it is re^quirgd to baye t^ Lafir 
7er/» known (the wtiich v^ a .iLong j(?n>5 pf --- yi(ill-,be very 
tedipus. to come at by a ConjiAned Multifjic^^sig7t^ i^p^ :l\ will' 
therei&fe bfe convenient to Jhew how to obtain either the Laft 
Term or aAy^<>Aeir Tmn^ v^^oi^ plgce i^ aflSgpied 5 'wiitliow^. 
producing ^F the !rtnw; :- * • 

In order to thaf, it will be ijeceflary to prexnife th/e Coherence 
or SIxhiStude that is bi^tvv&t i^Umbers iri Arithmetical ^rogr^on 
txRdAhc^ in Gemetrfcar^ofortion. • - • *' ;*; 

If to My ^Series of J^un^ers in -ff . wji^nthe firft Term is xicft 
ap 0%/> ox t^ there be Affigned -jl' Series' of fiimbvrs, in 
ArifM^eti^k 9rogreffiony begii^ning wi A an f^^V of t , and whoi^ 
C&mmwi-S0^€remei^u4^^\tidifndice^^ ] ' ; 

Thu« ^1.2.3.4.5.^.7 * Bdices. 

Then 
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Then will the Jddition^ or SubfiroBion of any Two of thofe 
Indices (or Uumbers in Arithmetkk ^rmrejjbn) direftly 
Conefpof]^ with the ^roduS^ or ^otient of their Refpe^ve 
gw»i in the &nV5 of -H- 

^^^i«» lSo8xi<fe:i28 the jh;«^/i& 7Jr;w in T> 

-^g^*°> ISo d4Xi(^3ti024. The y'^»/;& Tir^w in ^ 

Bat if the Series of tt begin with an Unit^ the indices mnft 
begin with a Cypher. 

Now by the help of thcfe Indices^ and a few of the F Wft 7^5 
in any Series of -rr It is plain that any Term whofe, ^Isa or 
^ifiance fiom the Firft yer/» is Amgned, may be ipeedily 
obtained without producing the Whole 4fi?r/>j. * 

Examine I. 

A Man bought a Horfe, and was to give a Farthing for the 
lirft Nail,Two for the Secorri, Four for the Third, Qfr. In yr The 
Uitmker of Nails was to be 7 in every Shoe, visi. 28 Nails in 
all. Whatmuft he have paid for the Horfe ? 

|i . 2 . 4.8*. If. 52. I arihif^s in rr 

^*^^"' 1.32X32=1024 -'^i i024Xi624=io^57<f 

Again, j^J^Sg I^>y>L,,^,,+ j8S;i2k77.8 ^ 

Which is here to be accounted the- 28 and laft Term* Becaufe 
die Firft Term in the Series is i. Which doth nciikef Milfipy 
jiOt2>ivide. ' ., 

Now this 1 542 17 7z8 beinc the Suwher of Farthipgs to be 

Slid fer the Laft Nail, by it the common Katio which is a^ and 
e Firft T'erm which is i. may be found the Sum of aU. the 
Series. Ver Thorem z. 
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2^843 54.5(^ ^roTA this ^roduS SuhJtraH t. 
Plz^ a<^845 545(^—1=2(^8435455. Theii 2—1=31 t^DhiJhr. 

G)nlequently 2^^843 545 5 is the Sum of all the -Sferw or Vrkff 
of the Horfe in Farthings ; which being brought into ^oufids^ 
&c. (^5ee Tage /^6) will be 279(^20 /. 5 .y. 3 ^. 3 ^n. 

Examfk 2. 

■ 

A cunning Servant agreed with a Matter (unskill'd in tfumberi) 
to ferve him Eleven Years without any other Reward for his 
Service but ;:he Traduce of one Wheat Corn for the Firft Tear ; 
And that ^roduEl to be Sow'd the Second Tear j and fb on from 
Tear to Tear until the End of the Time. Allowing the Encreafo 
to be but in a Ten-fold Trcfortioiu 

*Tis Required to find the Sum of the whole produce. 

Firfl ^^'^'B •4- 5* Indices or Tears. 
CIO . 100 . 1000. loooo. looooo Wheat Corns in-rt 

Then ^^^ 4 + 4 =5 6 

\So ioouoxioo=zioocooo. the dth Yoslvs Produce* 

Andf <^ + 5 ^ II 

(. iooooooXiooooo=:iooooQoooooo. The Eleventh or 

laft Tears Produce. 

Then, (either by I'heorem i or 2) the 4S*a^;«of all the Seriei 
will be, iiiiiiiiiiio Corns, Now it may be Computed from 
Vage 31 and 34, that 7580 Wheat Corns round and dry out of 
the middle of the Ear, will fill a Statute Pint. If fo 5 

Then 7<^8o) iiiiiiiiiiio ("144(^7592 Pints, but (^4 Pints 
are contained in a Bufheh 

Therefore ^"4) 144^75^2 (zi6o$6i Bulhels. Suppofe it to 
'^bc fold for 3 Shillings the Bufhel 3 * . 

Then f "^^5^« 

Shillings (^781(^8 4=33908/. 8 J* ^\d. A very gxd 
Recompence for Eleveri Tears Service. 

There are feveral pretty Queftions Resolved by tJumbers in 
Arithmetical Trcgrqjion 5 iind by t^ofc in ir which the Ingenious 
Learner will ^afily perceive hereafter ; viz. When we come to 
the Solution of -^ttefihrn^ relating^to Ititerejt and Anmnti^St &«• 
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8 a 9ixittlimzttti^. Vart I. 

There is alfe a Third Kincl of "Prcfortmty called Mujical ; 
which being but of little or no coimLmon ufi?, I Ihall therefore 
give but a mort account of it. 

Mujical ^rofartim or Habitude is, when of Thrte Numbers 
the Firft hath the faijie "Proportion to the Hiird 5 As the 
difference between the ^irft and Second hath to the tDiffifencc 
between the Second and Third. 

Asinthefe, ^ . 8 . 12. ws. 6: 12 :: 8^-(J : 12 — 8 

If there are Four Numbers in Mujical Proportions the Firft 
will have the lame Troportion to the Fourth ; As the difference 
between the Firft and Second hath to the difference between 
the Third and Fourth; 

Asinthefe S.^iij. . 21 . 84. 
Here 8 : 84 j : 14 — 8=<? : 84 — iizpdj. 

That is, 8 : 84 : : d : (fj. 

The Method of finding out Numbers in Mujical Proportion is 
beft expreffed by Letters 3 as flaall be fhewea in the Algebraick 
Tart. 
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Seft. 5. Honv to Change or JKaW the Order ofT'bings^ 8;c. 

This being a Thing not Treated of in any common Books^ of 
Aritfometick (that I have had the opportunity of peruling) made 
me think it would be acceptable to the young Learner to know 
how Oft its poflible to Varie qr Clfengc the Order or ^ojition of 
^tiy Vto^ihd Nu?nber of lt/^r?2gs. 

As how many feveral Changes may be Rung upon any 
f ropofed Number of Bells 5 Or how many feveral Variations 
may be made of any Determined Number of Letters 5 Or any 
other things expofed to be Varied. 

-T>&^ Method of finding out the Number of Changes, is by a 
continual Multiplication of all the Terms in a Series of 
Arithmetical Progreffionals 5 ijchofe Firjl Term, and Common 
Difference is Unity or i. Jnd Lajl Term the Number of 
things frofofed tobeVariedy viz. 1X2X3X4X5X^X7, SSfc. As 
will abpq^r from what follows. 

I. 11 the things propofed to be varied are only Two^ they 
admit of a double Thntion^ as to order of Place 5 And no more. 



"^^{l : i}^^=^^*- 



9» And if Three jthing^s are propo&4 ^^ be varied, they may 
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be changed Six fqveral ways 5 As to their order of Places 3 And 
Ao more. 

For beginning with i there will be / i • ^ • 3 
Kext beginning with z there will be <^ ^ ' ' ' ^ 

Again, beginning with 3 arid it will be <^ 3.1.2 

Which in all make dor 3 times 2. viz. 1X2X3:=:^ 

3. Suppofe Four things arc Propofed to be varied 5 
•Then they will admit of24feveral Changes, as to their OMer 
pf Diflferent Places. 



r . 2 . 3 
I . 2 « 4 



For beginning the Order with i it will be 
Here is Six Difierent Changes. , 



3 
3 
4 
4 



2 

4 

2 

3 



4 
3 

4 

2 

5 

2 



And for the fame Reafbn there will be 6 Difierent Changes 
when 2 begins the Order, and as manj^ when 3 and 4 begins the 
Order j which in all is 24=1X2X3x4. And by this Method of 
i>rocecaing, it may be made evident, that 5 Things admit of 1 20 
feveral Variations or Changes j and d Things of 720, CJfc, As 
in this following Tai^le, 



J ST^^ Number 
of 7'hings 
fropofed to 
be varied. 




The manner horJb 
their feveral 
Variations- are 

produced. 

, • ,1' , • 

IXI 

1X2 

*>^3 
<^X4 

44x5 

|20Xd 

yao>^7 
5040x8 

40320X9 

3^2880X10 

. 3^28800X11 

399J<^8oQXI^, 

Mi 



The different Chaiiges or i 
Variations e^ery one of\ 
the fropofed Numbers 
can admit of 



=1 



6 

4 

=120 

1720 

:504^ 
:40320 

zl6z%%0 

:^d288oO 

:39pid8oo . 

;47900ltf'jOO 
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Thele may be thus Continued on to any Afligncd Nhmher^ 
Suppofe to 24 the Number of Letters in the Alphabet, which 
will admit of 6204484017332394393(^0000 feveral Variations. 

From thefe Computations may be fiarted feveral pretty, and 
inde^ very ftrangQ Queflions, 

JBxampes, 

Six Gentlemen that were Travelling met together bv Chance 
at a certain Inn upon the Road, where they were lo. pleafed 
with their Hoft, and each others Company, that in a Frolick 
they made a Contraft to ftay at that Place, fo long as they, 
together with their Hoft, could fit every day in a Different Order 
or Pofit;ioii at Dinner 5 which by the fbregcung Computations 
will be found near 14 Years. For they being made 7 with their 
Hoft, will admit of 5040 Different TefithnS:, but 5040 being 
fDivided by 3(^5-5 the Number of Days in one Year, ^^ill give 1 5 
Tears ^nd 291 Days. A very pretty Frolick indeed. 

I have been told, (That before the great Fire of Londoiiy 
which happen'd ^««o \666^ there w^s.j2 I-dlsinStl Mary Le^ 
SoivsOmrchm Cheapfide/Loridoii. Suppofe it were Requ^r^d 
to tell how many feveral Chaiiges mi^ht Rave beeq Rung upon 
thofe .{ ^ Bells : and at a moaerate Computation how long all 
thofe Changes would have been Ringing but once over. 

Firft, Ty2X3y4X5X6'X7x8x9Xio>Cii^f 2=r479coi(^co the 

Then fuppofing there might b^ Rtmg 10 Changes in one 
Minute I «;/«• 12X10=120 Siroaks in t MivutCy which Js 2 
Siroaks in a Second oi Time ^ now according td that rate there 
muft be allowed /^y^oci6o Minutes to Rirg thejm once over in 
all their Different tt'^;;^6'i 5 viz. 10^ 47goi(5'oo f47ooi<o. 

In one iTt'^r there is ^6$ Days^ 5 ^o/^i and 49 ilfm/m j 
^hich being Reduced into ML'zltfes^ is 525949. . 

. Then 525949^ 479061(^0 (91 Tears^ ^nd 16 !Days. 

■ So long would thoic i2S^/&have been continually 2?/;;^/;;^ 
without any Intcritiiffion, before all their Different Oranges 
could have been tn^ly Rt/^9?g 'hnt once over. 'Tis ftrangc, and 
feems almoft incredible, that a few ^hingi fhould produce fuch 
Varieties, 

. : *. But 
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But' that which feems yet more ftrange and furprifing, yea» 
even impoffible to thofe who are not a little vers'd in the power^ 
of NtimherSy is, that if two Sells more had been Added to the 
afbrefaid 12, they would have advanc'd the Numher of Cba^es 
('and confequeritly the Time) beyond common belief. For 14 
Sells would require (at the fame rate of Ringing ^$ before) about 
I (J 5 7 5 Tears to Ring all their Different Changes but once over. 

And if it were pofTible to Ring 24. Sells In Changes^ and at the 
feme Rate of 10 Changes in a Minute^ which is 4 Stroaks in pne 
Second^ they would require more than 117000000000000000 
Tears to Riitg them but once over in all their Different Changes ^ 
as may eafily be computed from the precedent Taile. 
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Of ISi^jpwtfon Sldlunct 5 coramonly called the (JJalOOT IRnfe. 

J)Roporti(m fDisjunff, or the dBoIWn Httle, is either fD/r^f? or 
* Recifrccaly called Inverfi. And thofe are both Simple and 
Compound. 

Sea. I. 

fDireEl proportion is, when of Four Numbers^ the Firfl beareth 
the fame Jl^r/t> or ^roforticn to the Seccmd 3 As the Third 
doth to the Fourth. 

As in thefe 2 : 8 : : (J : 24. 

Confequently, the greater the Second 7erz?2 is, in refpeS to 
the Firft 1 the greater will the Fourth ^erm be, in refpefl: to 

L the Third. 

Y\ That is, as S the Second I'erm^ is 4 times greater than 2 the 
Firft T'erm : So is 24 the Fpurth lerw^ 4 times greater than 6 
the Third "ternJ., 

Whence it follows, that if Four Numbers ate in SlireB 
<Praportion^ tkc ^odu6i o£ the Two- £xtr€ants^ will always be 
^qual to the VroduSl of the Two Means^ as well in DisjunCi as 
jn continued Proportion 5 according to Lemma 2. Tage 7 7. 



For As2:aX4:;-^ : 5x4. Or As 3 : } X 5 :,: (^ : (r)C5. 
But 2X5X4=:2X4X^. Or 3 Xtf X 5 — 3 X 5 X<^- 

That is, the TroduCi of the Extreams is Equal to that of tho 
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Ag^n, the Lefs the fecond T'erm is, in refpeS to the Fir ft 5 the 
licfs will the Fourth I'erm be, in refpeft to the Third. 

Asifithcfe 18 : <r ;: 12 : 4. 

That is, 18 : 18 -r 3 : : 12 : 12 4- 5, 

But 18x12 4- 5=x8 -r 3x12. Viz. 18X4 = 6^X12. 
Confequently 2 . 8 . ^ . 24. And iS . (^ . 12 • 4. are 

true ^roportionahy fer Carol. 2. ^age 77. 

From thcie G>nfiderationSy comes the Invention of finding a 
Fourth Number in ^rofortion to any Three given Numbers. 
Whence it^s called the Rule of I'hree. 

For if the Second Number JifuUiflicdinto the Third, be equal 
to the Firft Multiplied into the Fourth, it is eafie to conceive^ 
Aat if the Trcdu&ofthe Second and Third be divided by tMe 
Firft, the ^otient muft needs be the Fourth Number. For if 
that Number which divides another, be Multiplied into the 
Quotient produced . by that HDivifionj, their ^roduR will be 
Eijual to the Number ^Divided. See Tage lU • 

As irtfhcfe 2 : 8 : : d : 14. Here 8x(r3r48=24X2. 
But if 24X2=48. then will 48 -r 2=24. Ot 48-7-24=2. 



, Note^ Any Four Numbers in fDireSl Proportion may be varied 
jevcral ways. As in thefe. 

Viz. If 2 : 8 : : d : 24* Then 2 : tf : : 8 : 24* 
And 6" : 24 : : 2 : 8. Or 24 : d : ; 8 : 2. &C. 

^befe Variaticm being 'teell tinderftocd^ ivill be of no [mall 
itfe in the truefiating ofmty ^uefiion in this Rule of Three. 

When Three Numbers are given, and it is required to find a' 
Fourth Proportional 5 the greateft Difficulty (it there be any) 
will be in the Right ftating the ^lejlion, or j^flfa^ing the 
Numbers out of the Words in the J^sejlion^ and placing them 
down in their prciper Order. 

Now this will be very eafie if it be truly conGdered, that 
ahvays Two 6f the Thr^e giveft 7e;^;^X ^^^ ^^^y fuppofed, and 
afliga. or limit th6 Ratio 6r Proportion. The Third moves thq 
^efiion 5 And the Fourth gives the u^nfiver. 

A«>f(i^ Inft^hde J If 3 rardsoi'CkthcKi{!t9'Shimngsx What 
will 6 Xc^s coft at the fame Rate or Proper rim ? 

Here 3 Tards^ and 5) Shillings^ arc Two fuppofed Numbers 
that imply the Rate 5 as appears by the Word [if}, -y/^j. if 3 
Tards coft 9 Shillings ("then comes the Qneflion) What will 
^r^r^icoft? -v.^ . • 
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2f. JB. The 2^rw which moves the ^efiim hath generally 
fome of theifi Words before it ; ^/s. lillbal: totll ^ ^m nmns^ 

^jm lons^ f^ far^ or» l^nmA:' &c. 

Then (carefully obferve this ; viz^) The Firfi Term in the 
Suffofition muft always be of the lame kind and jDenominatmi 
with that 7'erm whicn moves the ^uejiion. And the ST^r;;? 
fought will always be of the lame kina and ^eiiominatim with 
the Second ^erm in the Suppofition. 

^ - * < 3:9::^: Th^ 

All ^uefiions in 2)ire3 Trofortion may be Jlnfijoerei by 
Tjliree f^veral ?1^^i?rfi??^. 

>i ^Multiply the Seqond a?id I'hird I'eryns tog^thar^ 

Theorem i. ^ amtDivide their ^roduB by the Firfi Term j 

fc the ^mtient njoill be the ^npwer required. 

rards.ShilSards.ShiL 
Thus 3 : 9 : : <J : i8. The Anpwer. 

- fbecaulb the Second 

%) 54 (iS- Shillings^ L Termvi^sSbillingi 

f^THvide th$ Secmd Term by the Firfiy then 
Theorem 2. ^ Multiply the ^UQtientif^o the T'hirdT'erm^ 

I and their TroduB mil be th^ An[i£isr requir-d, 

rards.Shil.rdrds.Shtl. 

3 : 9 : : d : 18. 
Thus 3^ 9 ("=3. Then 3 x^=; 18, as before, 

KT>ivide the T'hird Term by the Pirfi^ then 
Theorem 3. "S multiply that ^otient into the Secmd Term^ 

* and their VroduB 'mil be the Anf'wer. 

rards.Shiirards.Shil. 

3 : 9 : ; (T ;a8. 
Thus ) 6 (=22. And 9 X2 == 18. as before. 

Here vou fee that all the TAree T'heoremi are Equally true y but 
the Firft is moft General, and ufually praftifed. Yet the Two laft 
may be readily nerfotmed when cither the Second or Third T'crm, 
ca^ be TUvidiedm the Firft ^ And will be found of lingular Ufo 
in the Ru/^s of felh-wpipy &c. as will appear fiurther on. 
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^ueft. 2. If & ft i^lchaccc coft 14 ShiUif^s 5 What will half 
a humured Weight Quiz, 55ft) xofl at the fame Rate ? 

Thus 8 lb : 145. : : 55 ft : 4/. 18 J. The JnfiJOer. 

224 
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8) 784 (=98 ^.=4/. 18 X. 
Or thus 8) 55 (=7. Then 14x71=^85. as before. 

* ^lefl. 5. If 14 Shillings ^iM buy 8 ft of Tobacco 3 How mucli 
will 4 /. 18 J. buy after the Cone Rate ? 

Stated thus, 14 j. 8ft : : 4/. 18 5.=98 5. : • 

• Then 98x8=784. And 14) 784 ^dlt The Anftver^ 

^efi. 4. If half a hundred Weight of Tobacco be worth 4 /• 
x8 j. How much may I buy for 14 Shillings at that Rate ? 

^ Stated thus, 4/. i85.=:985. : 5<^tt :: 14J. : — - 
Then 5(^^x14=784. And 98; 784 (8 ft The Jnfwer. 

^eji. 5. Suppofe4/. 18 j. will btiy 55 ft of Srt^^^cc<?5 What 
^ill » ft of the &me Tobacco coft ? 

This ^eflion is thus Stated, 5<Jft : 4/. 18 5.=:98 5. : : 8 ft : — 
Then 98x8=784. And 5^^ 784 (=145. ThcJnfwer. 

Note. The Three laft ^efiions are only the Second varied, 
being propofed purely to give an Inflance how ^J^efiion in 
this Ruk ofT'hree may be varied, according to ^agei6. 

^ ^ejl.6. WTiat will 4 of^iTard of Felvet coft, when the 
Price of 21 Tards and a half is worth aa /. 10 i. ^^. This 
^efiicn truly Stated will ftand 

TTius, 11 \Tds : za /. 10 s. d^ : : | To the Anpwer. 

Which may be found three feveral ways 5 viz. by ReduElion 5 
by Vulgar FraSions 5 and by T)ecimals. 

I. By Redu6tiou. Bring the Firft and Third 7^r«f5 into one 
T)e7tomination 5 t»ii5. into garter 5^ and Reduce the Second 
S^rw? into its Leaft T)enomination^ f^-^^:^^ Vage 42. 

Thus2ii=8(^^«^f/m. And 22/. 10 s. 6 d.:=is 1^06 ^ence. 
,'Then8(^: 54o<^ ;: 3 : 15;* 8j|4f. JFQif 540^X3=i^2i8» 

And 
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And 86) "162 18 (=18844^. Thenj88^P^»(v=:i5/; 
8 J. 2^T F^r^A/i^j j the ^i?/w^r required. 

2. The fame Quejlion ftated in fWjf ^r FraBkns will ftand 
Thus 2i4=Ht 1244"-'t7 :: t^ (See §.3. Page^e:^ 
Then ^^1x4=^^4.. And H) ^^^ r=4444 P^^e 5 j, ^6. 

There f ?^4 Parts of a 5P(?«W are brought into Shillings by 
Multiplying t\i6 Numerator miSa 20, su:id2)ividi07g the ^ro4u£l 
hy its'lDencminator^ &c. 

• Thus 540($'X26=io8izo. And ^80) 108120(15 ^^ 
' And tfere ili?/?^m 4920. Again 4920x12=59040. 
Then (^880) 59040 (8 ^. and ||. $S?^, as before. 

5. The fame wrought by fDecimal Fra£lions will be thus $ 
ai^=r2i,5 22/. 165. di.=:22,52 5 and^=o,75 
. Therefore 21,5.^.2.2^525 :.:.o,75 : tothe^»/wffr. J 

Then 22,525Xo,75=:i<J,89375 
:Aod2i,5) 1(^,89^75 (07857/.=! 5 5. 8//. 2/^r. -J^fy 

^uefi.^T. If 2 C, ^^jri. 21 ife of-y^/^^rcoft d/. i^. 8/* 
i^^'hat will iiC. z qrs, coft at the fame Rate ? 
- That is 2 C. 3^r.2it&: 6/. is. id. : : 12 C 2^r.Towhat ? 

4 
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ViZs 508+21=329^ : 14^0 //* 1 1 1460 Ife t ^ 

. Then .14(^0X14'^?= ^044000. And 329/2044000 (tf2ia ^4^ 
te25/. -I '7 s. Hid. the jjnfwer required. 
• TheijxmG J^ieJlio7z SmtdintDecimals^ WiUftand 
Thus 2,9375 : <^o855 : : 12,5 : To ^^Jnpvoer* 

Then (^,o833Xi2,5=:7(^,04i25 which being Divided by 
ft,9375. Will give 25^88^3 £?c* the AnPiver in I>ecimalSy whioh 
brought into Coin^ will be 2 5 /. 1 7 5. 8 ^ //. as before. 

Mote, When the' Firft Term is an Unit or i, the Qucftkii 
^V Anfw^red ^jv Multiplicatjlon only. 

Example. Suppofe I give 5 Shillifigs 4 5^^«^^ for one Ounce 
of Silver^ what muft I pay for 3-2 -J- Ounces at the fame Rate. 

That is i.f : 5i. 4cl. : : 52 Jl : To £?(?• 
Which is bed Stated thus i : (^4^. : : 32 5 : 

If Then 



^o atltl)mettcft> Part J, 

Then 32,5X<^4=2o8o d.=L% /. 1 3 5. 4 //- the Anfwer required. 
For I neither Multiplies nor "Divides. 

When the Second, or Third lerm is an Unit or i then the 
^uepon is jJnfwered by HHviJim ooly. A« in this Example 

yt)i Silver Ta72kard, weiring 21 Otitic eSy ^o(l 5 /. is 5- what'* 
that an Ounce. ' ' ' 

That is 21) up (—55. i^=:55. Sd. ' 

The Proof of all ^nejlions in the ^2/& df^kree 2)ire0y may 
be eafily conceiv'd from what hath been already iaid 5 . viz. 
That the ^rodu& of the Firft and Fovirth. Tirms^ mull always be 
Equal to the ^rodtiEt. of the Second and Third "Terms. 

Or otherwifc, by varying the .^efiion^ as ih ^c Second, 
Third, F'ourth and Fifth J^iejiions. 

I /hall conclude this Seaion with inferting zftw^4fii(»2S 
^d their ^;;y«;ffri 5 leaving tKeir Work frt the Learners Prafiice. 

^lefl.j. What wiUltheC^m^5^pf^i7'C ^qrs. ix^xoma 
tOy a^ the Rate of 7 5.. iix^ Hundred. . ^ ... 

• ' * J^npwefy Si: ^s. 11 jd. 

^ejt. 2. If 6 L 45. II :J /i. be paid, for the Carriage p£i} C. 
3 ^rs> II fc 5 What was ^aid for thp Carriage of i fe. 

'Anpwer 3 Farthings. 

^icft'.%. A Grcr^r bought 3 C. i ^r. 14ft w^/^>b/ ofCloves^ 
at me rate of 2^. 4.//. /6'r ffi, and fold them for jz7.' 14 ^^ 
l\Tietherdid he gain or lofe by the Bargain, and ^ow much ? 

Jlnfwer.he gained 8 Z.- la s. 

.J^eft. 4, A draper bought of 2, Merchant Eight Pa?Jcs 
cf 6'/or/? 5 every Pack had Four Parcels in it 5 An^ each Parcel 
contained Ten Pieces 5 Every Piece was Twenty fix Tardi ; 
lie gave after the rate of four "founds fixtecn Shillings for 6 Tards. 
What came the Eight Packs to, and what was it vtrorth 
fffTard, ' 

j^hpw. They came to CC'iCL And is worth i^ s.per Tord* 

^ep 5. A Merchant bought 435 Tard^ of Broad C/<>//^ for 
Si. di/. ^fr 3^^r//. And fold it again f<H? 10 5. 4 d. per Tard* 
\Vbat dicfhe gain by the 43d Tards^ 

jSnf'uo. lit gain'd jp /. i.y ^, 4 //. 
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f'^ft. 6. A Goldfmith bought a Wedge of Gc?//^, which iveighed 
3 02J. 8/^^ for 514 /. 4 5. What did he pay fer Ounce. 

jinpvc. 9 /. fer Ounce. 
^eft. J. What u^ill 48 oz. 17/wh 20 Grains of Silver Plate 
come to, at the Rate of 55. 6d. fer Ounce. 

Jnpx. 13/. 85. 10 \ 4^ 
^eji. 8. If in Four Weeks one fpcnd 13 5, 4^. J&fo-:«; /^^. 
will 55/. <J J. laft at that Rate. ^ 

^i^yce?, <$• 3^^^;*j, 47 fDaySy 2. Hottrs^ 24. 
^efi. p. ^774r^ w/W the one eighth part of a Shif be worth j 
when the half is valued at 1015 /. 10 j. 

A^!pw. 2$^ !. 17 J. <? ^, * 
^teft. ro. The -5fe;^ is faid to perform one entire Revolution, 
(or l%xt^ . Hundred and Sixty 2)egrees) In the fpace of Thi;ee 
Hundred Sixty Five iDays^ Five ifo»n, Forty Eight Mijzutes^ 
and Fifty Seven Seconds of'l'ime^ called a Ironical fx Solar 
Tear, tioiso much doth it Move in one ^ay. 

jSnfw. 59 . 8 . 19 &c» 
i^«^. y r . If i of a Tard of F^/t;e/ coft | of a "Pound Sterling ^ 
what will T^ of a 3^r//coft of the fame Velvety at that Rate. 

Anpvo. * f r == I ^« 4 ^• 
^f/?. i^. Suppofe 2 /. and f of f of a Tound Sterling will 
buy 3 2Jrr^j and f of f ^f * ^^^ of Cloth 5 /fow /;?«^/;; will ^ of 
a Tard cpift at that Rate. 

Anfvj. 4-i4T of a Vouni^^ s. 4I ^/. 

§ea. a 0/ Jtlccip.:0Wl l^iopaacfon 5 f//«^//y called f he 

Rule of Three Inverfe, 

Heciprocal Proportion \s^ when of Four Numbers the Third 
("^/a;. -that which moves the ^efliofi) beareth the fame Ratio 
to the Firft*5 As the Second does to the Fourth. 

Therefore, the Lefs the Third fT^/Tzi?, ihrefpeatotheFirftJ' 
Thc greater will the Fourth Term be, it) refpeft to the Second. 

Example i. 

If Sixteen Men can do a piece of Work in Six Days 5 • Ho-iv 
* many Days muft Eight Men require to do the lame Work, at 
the fame Rate of worki^ 

Here 'tis plain that'^Eight Men muft , needs have more 
7inj9 Aan itf Men to flo the feme Work.! Confe^ently. the. 

J^ S pater 
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greater the Third 2^»2 is, in refpeft to the Firft, the leffer will 
the Fourth y[erm be, in refpeft to the Second. 

Exam fie 2. If 5 Men can do a piece of Work in 12 Days 5 
how many Days will 16 Men require to do the lamq Work. 
Here it is plain the Fourth T'erm muft be Lefi than the Second, 
becaufe i6 Men undoubtedly can do the fame Work in lefi Time 

than 8 Men can. 

irom tbefe Confiderations, compared ^jcith thofe in Page 85. 
*'2^xiH he eafie to perceive 'whether the I'crms of any proposed 
Queftion ^^r^'Direft or Reciprocal Proportion. 

lor ivhcn according to the true Meaning or T^efrgn of any 
Queftion in Proportion.- ^a<» Requires iPo;e, or \m Requires 
Itif^ the Terms are in Direft Proportion, ai in the lafi Section. 

s'ut if^Tt Require ILeft, cr Cefe Require ^a,» (as ahve) 
then the Terms wz// be in Reciprocal Proportion. 

The manner of placing down the ^ropofed "T^rms is the fame 

in both RtileSy viz. The Firft T'erm in the Suppcfition muft be 

of the fame Kind ^^^ejtomination with the Third T'erm which 

moves the ^efiion 5 and the T'erm fought muft be of the fame 

Kind and ^nominarion with the Second Term in the Spppofidto* 

As in the two laft JS^^w?//^^. * V. . . ... 

Men ^ays Men Days 

^^^ . ^ Exmnple 1. 16 i 6 i i ^ : 

Thus, ^^ X^xampk 2. 8 : 12 : : 16 ; 

^ Tbc Queftion being truly Stated, obferve this I'heorem. 

f Multiply the Firfi and Second Terms together^ - ' 
Theorem. < andT)ivide their ^roduEtby the T'hird Term^ fi^ 

I ^otient 'Will be the j^nfiver Required^. ; ! ^ 

Thus in the' Second JBxa?nple I2x8=9(^. 
•Then x5) j)^ (=<^DaystheAhfweric^f72//re/^, 

That is, 16 Men may : do* the fame Work, i^ 6 Days^as 8 Men 

can do in 1 2 Days. ^ /.*','> 4 " 

Kow tbe Reafon of this Operationy f'and confcqucntly ot the 
7/^eor^»*). is. grounded upon this Confideratioh $ viz. Ir 8 Me«i 
Requircj *,:©^pW*^ Work, 'tis plain that one Man would " 
Requij?;8 times iVDays==9^^^ to do the fame Work, but 

if <kie Man can do it in 9^ pays,^moftcg^in 16 Men can do it 
in one i<^th part of that Tinie. ThereTore 96 2)ivided hy 16 will 
give thi5 Anfwer Required, viz. 16). 96- (6: As bcforp,. gfr. : 

^«e/?. 3. Suppofe 8co Soldiers Were Befiegedin a Town, and . 
their Viftuals were computed to ferve thcm.TjvQ Moiiths,(or 5d;., 
IDays) How* many of thofe Soldiers muft depart tticpafjfon, t^t 
$Uc fame Visuals xnay fcir^ the rtjmainijig Sol^jers j M?ntbs. • 
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The Queftion truly Stated* will ftand 
rrti r Month Soldier Month Soldier. 
^"^> i 2 ; 800 :; 5 ? - 
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5) 1606 (320 So many Soldiers may fiay in 

the Gariibn. 
Confequently, 800 — 3 20=480 Soldiers that muft go out of 
theGarilpri, which is the-^/^/^iiy^r required; 

. ^eftiofz 4. Jl. Borrowed of his Friend S. % 50 /. for Six 
Months promising to do him the Uke Kindnefi upon Demand : 
Some time after S. defires jl. to Lend him 400/. the (^efiion 
is, how Lone :S. may keep the 400/. to be fully Iktisfieaibr his 
former Kincuiefs to ^, * 

^ . * Anfiver^' 5 Months 21 Days. 

Thus, 250/. ; 6 ^^onths : : 400/. : 



400) 1 500 (3 Monthsj 

♦ , ■ 

12 



3 
28 Days in one Month, 



4) .84. (2 1 Days. 

^e ft ion 5. If a Penny White Loaf ought to weigh Eight 
Qujices "itroy Weighty ^hen Wheiit is fidd tor tSix Shillings Six 
Pence the Bufhel, what muft it weigh when Wheat is fold for 
Four Shillings the Buftiel. ; r " ( 

Jlnftwery 10 oz . iSfnvt . Sgr* 

TThus 6 s. 6d.'=:^S d. \%0z. i : 4 ^.=48 d. To the Anfsoer. 
48^ <f24 (13 I the ^»y^^r required, 

48 , '-' . , , N 

144 



The P|X)of of jthis Inverfe Rule is eafily deduced from ita ' 
Operations ij;*:;/^. The ^rodu£io(thG Firft and Second 2erms^\ 
{njift be equal to the ^rodud of theThird and f oprdi Terww. > 



^ 9iVit\pmUitf. Part r. 

Note. Any Queftion that tails under this Ijwerfe Rule or 
Reciprocal ^Proforticiz^ may be fo Stated as to have its ^I'erms in 
fDire0Vroforno7ii by only changing the Places of the Firft 
mi Third Terms in the ^eftion. Thus, 

^ifiton 6. If a FieW will feed Eighteen Horfes for Seven 
W/eels, how long will it feed Forty Two Horfes at the f^e 
fi^te of Fccdiiy,. 

Firft, i8 Horfesi : 7 Weeks : : 42 Horfcs : 5 Weeks. 

Here the T'erms are ftated. Inverfely^ as before. 
Otberwife thus, 41 Horfes : 7 Weeks : * 1 8 Horfes : 3 Weeks. 
Then 18x7=: 1 2<r. And 11^7-41 = 3 Weeks. The Anfiver 
ircquired» 

Se9 3- Of CofltpoOHB P2opo;^f on ; commonly called tbe 

IDeuiilc )Rate of Ciirtt- 

Compound Proportion (as 'tis here meant j is, when there are 
Jive Numbers given to find ouf a Sixth Proportional 5 and this 
is generally pertormcd by a T)otible Toption ^ that is, by Stating 
anA Working the QuelUon at Two Operations^ either in Direft, 
cr Reciprocal Troportion^ according as the Queftion requires. 

Aitd tkcrefcrc ii's called the Double Golden Rule 5 or Double 
Rule of Three. 

Tlie Rouble Rule Direft is, when the Sixth Term, or Number 
ibught, is found by Two Operations^ both of them in TJire£l 
iJ^roportioju 

BMmple r.. If a Hundred Pounds gain Six Pounds Intereft 
iix Twelve Months^ how much wililhrce Hundred Pounds gain 
in Nine Months 5 at the fame rate. 

Pirit JOp/. : 4L :: 500/. : 18/. 

6 

T~ ', ^ - f The Interefl of coc /. 

iQo).i8oo(i8/. iVorTwelvcMonth?. 

MontJjs Months 
Then, 12 : 18/. ; : 9 ; 15/. ic s. 

9 

12) 16 z (15/. 10 5. The >4S;;/ze(?/ required. 

T fiinpofc the Learner will eafily conceive the Reafon of thefe 
^fvto^perations. For, Firft it's plain by Direft 'Proportion, that 
it 100/. gain CL'in Twelve Months, 500/, will gain 18/. in 
the fione Time, and at die fame Rare, 

\ -' ' ■ ••'•••'- • And 
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And by the fkau^Rule *tis plain, that if la Moirth?i wH| 
produce or give 18 /. latereft for 300/. then 9 Months muft npedi 
give 13 4 fcr the fame iSiW3»f, o«?2>. 1500/. 

The ^oubkRule'of^hree Inverfe is, ^en the -Sixth ST^^fi 
or timber fought is found at li^oOpercftiens^ (as hefbre), BtijK 
one of them Requires an Anfwer ra Reciprocal ^ro^onim. 

^uepon 2. 1(6 Bfifhek qf Oats will ferve 4 Horfes 8 Days^ 
bow many Days will s.i Buihels&rve i^Hoir£^» at the iamcf 
Rate of Feeding ? . 

ThisQj^ion being parted intoT\W) Tofitipns^ the Firft will 
be thus. :, . . ~ 

If <J Bw/hel$ of Oats will ferve 4 Horlet .8 Days, how many 
Days will 2 i Bufhek ferve thom. 

Here *tis plain that zi Bufhels wilj fervQ them Longpr than <f 
Bufhels 5 therefore the Firfl T-ojinon falls inSOireS ^Koj^tiott 

Thus \i^^^' ^^^^ ^•'^' ^^^^ 

W Q • O • S 2X • 20 

: 8 : 

S) i6i (18 Days 

. ^hat isy if 6 2}ifJbe!SwillJbrve/^I£)rfesS2)ays^ 2l SSi^ls 
*will fer^ve them zS 2)ays, 

• 

Th^-ncxt^qfitim i?Mlft'tet(> find how Long the faid 2^ Bufheli 
vA\l ferye 16 Horfe* ^^tfe feme Rate of Peedh^ : 'Ti* plain, 
that zi ]^|(hel& caim^ feve 16 Hbries fd many Days as they 
\vill ferve 4 Horfes ^ therefore this ScoDwi; ^cjkion &Us. in 
Reci^rocal^riifeniQni . * 

Thus ^^^fi^ 2)^'^ J^r/&5 fZ)^j|^ 

' "t 4 ? a8 :: i5 : 7 the ^«/5t?5r Required. 

After the like manner any Queftion in the, Houble Rule of 
^ihree may be Anfwerpd^ by Ttvo Single "pofiiions^ if Care .te : 
taken in Stating then?. Right,. Ws. Whether their Operations 
duft^be performed*by the Sihgte Rtde 7)ire&y ox Inverfe. 

But allQueflions inthhT^duMe Ruk^ where. Five NutnB^s 
are Pr^pofed-to find a Sixth, may more eafily and readily ba 
Anfwered by one General theorem j which comprifeth both the 
iDireEl and Inverfe Rules, : without, coijfidering either of them, 
being Deduced from the Sin^cfipcratijf72S dxsfore-going. 

But fiyft you muft carefully Note, that in all ^uefticns o£ 
^tikXature Three of the Five Propofed 2erms are always 

Ccinditionial 
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Conditional and Suppoied ^ And that the other Two moves the 
Queftion. As {(X tn&SiSiCQ in Examfk i. 

Viz. If loo/. will gain 6L in tz Months : Thefe Three 
Terms are only fuppofed or G)nditional. Then comes the 
Queftion 5 What will 306 h gain in 9 Months ? Kow, in order 
to raife the General Ttheorem^ Iqt us fuppofe, inftead oi if umbers^ 
theie Letters. 

C ^3=100. Tht ^rifiCifaL p C In the Suppofition 
yiz4 Let < jTss: 12. The Tjme: > < of any Propofed 

i G=: d. TheG^iw. J i Queftion. 

t /=joo. The ^rimipal 1 cThe Three ?^r/»J 
And, s / =s p. The "Time* > <^ wherein tlie Que- 

^ gi=si3,5 TheG^m. i c ftion lies. 

T»i^ O) . r- . . -A ^?- jThe TroduSi of the Two ;f&^»i 
Anenw^.Cr ..^:^=: ^ fZ)/i;/W^bytheFirft£'^/r^^j;7?. 

ThatiSy too : 6 %i 300 : 300 Y.6 p ^ Which is the 

Firft part of the 




100 i C Queftion. 



viz. 12 : 18 :: p : 13,5 J iQueftion. 

. JSxo 7i — ^ 1 J '^^^^ ^^» *^^ Troducl of the Extrecms 
. 5 5— p ^-^ is Equal to that of the Jlfe^^l. 

G)nfequcntly, T^-^zzG/r. Is the 2^^£?r^;z?. 

This theorem afibrds Two jR«/;?5 by which all ^iejlions in 
this double Rule 0/ T^r^^, or rather of Five Numbers^ may be 
Refolved j due regard being had to the trtie placing down of the 
Propofed 7'ermSy which mufi be thus : " 

Always place the Three Cmditional Term in this Older ^ Let 
that Number which is the Principal Caufe of ^afn» S^!$, or 
SUrtonj ^c. (viz. 5P.; be put in the Firft Place 5 That Number 
which denotes the Space of 'Clltte or 9tffanCC of Plaq?, g^r. 
("ws^ T) be put in the Second Place. And that Number v^hkh 
is the (Data, iLoftf, or Sitfon, £S?^. (viz.G.y be put in <he Third 
Place. Now according to thefe Direftions the Conditionai 
Terms of the laft Queftion will ftand thus 5 5P . T .Q. 

That done, place thd other Two ST^s which move the 
Queftion, underneath thofe of the fame Name, 

i . t ^ 
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Then if the Slank ovuerm fought, fall under the Third Place, 
as in this Queftion, 

It will be f J^^±^,g. Which gives thi«j Rule^ 

/ Multiply the Tthree lafi Terms together for, a 
J Dividend 5 and the Thi^ofirfi together jor a Divifor, 
' y the Quotient arijing from the fa 'mil be the Sixtb 
^Term. 

^hat is, in our Propofed Example i: 

Thus dX300X9=:i5200 The dividend. 
And 100x12=1x96 The fZ)/^//5r. 
Then 1200^ idioo (ijj. I'heAnfwer. As before; 

fiut if the Skhk or I'erm fought fall under the Firft jplacdj 
then 

Itwillbe{-M_=,^ 
Or if the Slank fall under the Second Plate^ 
Itwmbe{ ^, 

^ Multiply ri&^ FirJlySecond andlM Terms to^ethef" 
J?f/7/» //?^ ^ Dividend : -^;;i? the other Two together for d 
ii,me a.^ jjj^gjj. . ^^^ Quotient arifingfrom theht mtl bithi 

^ Sixth Term. 

And becaufe our Exatfiple 1* Falls under tlie G)nnderation 
bothof Direft and Rjeciproct^l ^rofortioni let it be here propos'd 
again. 

Viz. If /T J5ufiiels of dats will ferve 4 Horfes € Da^s 5 HbW 
many Days will 2 1 Bufhels ferve l6 Horfes, gffr. . 

If the Ter^nsbf this ^eftion be placed down as before Diredled 
they will ftand 

K Horfes !Days Siifiels 
Thus < 4 . 8 . (J Terms in the Suppojitiofu 

H^re the Blank falls under the Secondl Tlace^ thereForo. it mu£t 
b^ found by the Second ^nle. 

Thus 4x8 X2 i =(? 7 2 the dividend* 
And' i6%6^96 . the Divifor. 

Then ^6^ 6ji (7 the ^nfwet' as befor(i» 



^^ = t Either of thefe give this Rule. 



O J^U04 



98 atfOmiettCft. ^art 1. 



i*biM«MiMirib^ 



0m 



^ejf. 5- What ^rincifal or StcckwUiGain ao/. in 8 Montits 
9X 6fer Cent, fer Annum. 

^rin. Tinre Gain 
loo . 12 . 6 I'ermslniiitSuffolition. 

• 8 • 20 

In this ^^Jlion the Blank falls under the Firft Tlace^ therefore 
it muft be found by the Second Ruie. 

Thus 100X12X20=24000 tht 2)ividend. 
And 8 X (f =48 the 2)ivijbr. 

TTien 48) 24000 C 500 /. the Jtnfwer required. 

The Proof of all ^eftiom in thi* Double Rule of Five 
Numbers^ is beft perform'd by varying the ^eftion 5 viz. by 
flating it in another Order, as in the lafl: Example : tW, 

If loo/. Gain 6 1 in i% Months^ what will ^00 L Gain in 8 
^Months. 

The Anpixer to this ^lefiion muft be 20 /. if the Work of the 
laft Exampe be True. , 

lPn«. l^me Gain 
Stated thus {J^^ • 'I ; ^l^tYitvi fer Rule 1. 

500x8x^=24000. And 100X12=1200 

Then 1200) 24000 (20. the Anpwer^ Sic. 

^eji* 4^ If TwaMen can do 12 Rods of Ditching in 6 Days, 
How many Rods may be done by 8 Men in 24 Days, aj tnc 
fame Rate of working. / 

Anpvo. 1^2 Rods. 

^eR. 5. If the Carriage of 5 C. 3 or. Weighty 1 50 Miles x 
c^ft 3 /. 75. 4 rf. What- muft be paid for the Carriage of 7 u 
z qr. 25ft 'weighty 64, Mies 5 at tfie fame Rate. 

Jnfaj. il. lis. Ti-d. ^ 
Jhfeft. 6. If 8 Men deferve 2 /. wages for 5 days work, Ho^ 
mucB will 32 Men deferve for 24 days j at the fame Rate. 

Anfw. 38 /• 8 X* 

^eft. 7. Suppofe a Hundred bounds would defray the 
Expcnces of Five Men for Twenty Two Weeks and Six Days. 
Hoiv long would Twelve Men be in fpending of one Hundred 
and Fifty 'pounds^ and at the lame R«e. 

Jnfic. 14 Weeks and % Days. 

CHAP. 
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CHAP. vin. 

Of Trading in Company j ufually called tToe IRtde of IFeHotufl^p 5 



made up, that every Partper may have his juft part , 

^ fuftain his juft part of the Lofs ^ according to his proportion cr 
Ihare of Money he hath in the Joint-Stock : Now this falls un^ef 
Two Confiderations, called the Singte and Double Rules of 
Fellowjhip. 

Sea I. 2>^S^ftiBl0!tltiieof iWlotDftfps viz, Thap 

1302 1 bout *Vimsi. 

By the Single Rule ofFello^xfmp w adjufted the Accompts of 
thofe Partners that put all their feveral and perhaps - different 
Sum$ of Money, into a common Stock at one and the fame 
time 5 and therefore it's ufually callM the Rule of Fello-wfoip 
without Time : Now 2X\^9fiio7zs of this Nature are Anfwered 
by lb many feveral Qpemtions in the Rule of Tifree Direft, as 
there ate Partners in the Stock. 

For 5 Js the Total Sum of Money in the Stock is in T^rpportim 
to the 'Whole Gain or Zofs^ So is every Man's partmlar part 
pf that Stock 5 To his particular fiare of that Gain^ or Lofs. 

^eft. I. There are Three Partners, Suppofe J^ S, and C, 
snake a Joint-Stock of p^/. in |his manner. 

jlf puts in Z4/. Sy puts in ga /. and C,.puts in 40 /. with 
this 95/. they Trade and Gain lil, Tis requiredto find each 
|idan*8 true Part of that Gain. 

The firft Operation for jfs Part of the Gain will ftand 
Thus ^6 1 I 111 II 24/ : 5/.=^sGain. • I ,^ '. 

Secondly pd/ ; 12/ r: 52 i^: 4*/. =:S's Partof the Gain, 
Again pd/ : 12/ : : 40/ : 5 /. rivC's Part of ^iheGain^ 
Proof jZ-f'A^+Sfc^ia/the^w^leCam. _ ^ 

T'hat is J if the Sum of each Man^s particular Uain^ Amount 
to the whole Gain^ the Work is trfte 5, if not^'foinB JSrngir is 
fo?nmitted which mufi hfottnd ouf. . . . * 

Note. Tbefe Operations will be very much ahl^evSited, if 
you work them by Theorem %. ^age &3.. For here 96 ii a common 
Atteotdcnt^ and iz is the Commoa Coofe<iuent \n jiU thjB Three 
Proportions, 

: O % " There, 



'leo ant^meticft, Parti. 

"Tteiefore 9<J s la .: J;o,ia5 is&commoa MulriJ>licator. 

?J ?/x°',x.U4/.forS'sl^^ As before. 
Again 4oXC,ia5 = 5^-forCsPart > 

Vow tUs Method is more readily perform'd than the other, 
TfSly >»hen the- Partners are many j becaufe one SiTfgle 
%mfion fewes for all the Wodc 

««/./? r. Three Merchants, A S, $nd C, Fieiglj* « Ship 

,-.|-S V«« 5V/«e : thus. ^Loaded 98 Tm, S S6 Tun, 

^}rt^l bV Extremity of Weather the Seamen we» 

Wd ^*cSor thSw 95 r«/of it over-board. Hcnv much of 

Sis fofs muft each ilferc^^«^ fuftaia 

rlrft S48 : 93 = = I • °'375 *« common Multt^Ner. 
Then 98 ^ °. 3 7 5 = ?<^.7 5 ^r ^, « J^ofs. 
And. . . .'8tf X 0,3 7 5 =3a.-* 5 «>' ^ «_^ols. , 
. Again M )< 0.57 J = ^4, «>' ^ s Lois. 

Proof •93,00== the f hole J.ofi, 

-KTn^r if the j^tieftion were to find how mucJf of the Rcinainlng 
Wine S>at was^-yed. b^Iongstb^, to S, ^d to C. 

Then 98-5<^.7 5=f i.*^5 belongs to A 

KtA 8tf-5^»i^5?»7^^\°"^*°?' 
And ^4-24, =40 belongs to C. 

Th'afis /fought to' have (J I Tanznd €^GaUof!S.- S ought 

toba!« J3 T'w* and 189 Gai^ons. And C ought to have ^0 ?a» 

pf yvhat vyas Left. ' , ' 

«^«f/^ 3- Suppofe fix ^en, viz, A ^.> <^> % -E", and j; 
jjwke a Joint-Stock 9f .25 ?8/. 

S^ 545 . 15=: 543,75 • .• 

_. . C 4S0 .00 — 4^0, . • 

Thus ^ 2)- ^ r^4. / 10 = 2 54) 5 

E— 3^5 • o5 = 3<^^.i5 •;.. ■ , 



Thewliole Stock »jj8-V©^*558,,c«) .: «ccoiduig to tK«5 
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With this Stock of 2 5 58 /. they Trade Eighteen Months^ and 
G^ft-Jj; il. T s. '*Tis required to find every Man'$ Part or Sharo^ 
of that Gain, 

Note, JUho^ thetim^ oflradif^^ vi?. Eighteen Months he 
mentioned in the Qudlion $ yet ifs no ijoay concerned im 
anfiv^ing af it ; as you may obfirv^ by the foUomt^ Work, ^ 
Firft, 2558/. : 831,35/. :: i/. : 0,325 7)ecijkal Varts. 
Confcquently, i/. : 0,325 :: ^54,5 2 212,7125. Thac^is, 
^s Stock. ^54,5 Xb,325=:2i2,7i25 fcr ^. 
j^'sStocH 543,75X0,325=17(^,71875 for S. 
Cs Stpck 480, Xo,32 5;=:?5^,P90 for C. 
2)'s Stock 254,5 Xo,325=i82,7i25 for®. 
JB*s Stock 36'5,25Xo,525=:ii8,70^25 for' £ 
JTs Stock i60f xo,32 5== 84,5 for jF. * 

/. jparts L 5. ^. ' , 

w^ Gains 212,7125 =212 . 14 . 03 
S I7($^,7i875=i7(^ . 14 . 041 

inatis, ^^ ^ 82,7125 ^ 82 . 14 . 05 

JpT Ii8,70d25=;ii8 . 14 . 01 i 

F 84,5 =: 84 . 10 • 00 

Troof. Sum 851,55 =851 . 07 . oo the Gain. 

I have omitted refblving this Queftion according to the ufual 
Method fas before direfte^ pffinding every M^n's particulaf 
part of the Gain by the Golden ^ule^ as in the Firfi Work of 
^x^ple I. lieaving that for the I-eamer'$ Pr^ftice. 



Sea 2. the Bottfile ailttle of iWlwMW? 3 ^ that mkh Timev 

This is ufually called the ^DMUe RuhofFelhwfiif^ becaufe 
every particular Man's Money \\ to b^ confideied with relation 
to the time of its Continuance in the Joint-Stock. 
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Here it is but reafbnable to conclude^ that ^. ought to Gain 
SMMre than S* notwithftanding their Stocks of Money are Equal ^ 
becaufe A imploy'd his Money a Longer Time than S. 
' Kow for Solving of this ^uefiim^ Let us (ttppofe jfs loo /. 
itnployed the firft 3 Mmths to GainZzra Sum as )^t unknovvn 9 
then it muft Gam 2Z, in ^ MontifS ^ and to find what S. muft 
Gain it will be, 

/. Months 

J^go i22JU£i2=: S's Gain. 

* 100 xtf 

But j^s Gain Added to S's Gain niuft?=?i7. the whole Gain 
by the ^uefiion. 

Tlierefore iZ + ^°° ^ ? ^^^-^ 21 /. 

100 Xo 
That is, iQoxtf >C2Z + 1^00 X 5.x aZ 1=21 XiooXiT. 
Which coHtraacd is, 900 X a^ =;: >x X doa 

Confequently, aZ =s V . . . ?P . which gives the following 

Analogy. 

Viz. 900 : 21 : : 6qo : 2Z=:I4/. for ^s Gain. 
. And jco : 21 :: loo X 3 — 3P0 : T I. fork's Gain. 

/ Now this way of Arguing hath ndt only Refblyed the prefent 
^mftioit ^ but italfo aSbrds (^cfA^emondrates^ a General Rule 
for Refolving all -^uefiionsoi this Nature^ be the Partners never 
& XDSoy. . . « . 

Multij^iy ev9tf p^tfft(ular Man^s Stock, wth ttpe srt/^ 

I it is employed ; theti it will be^ As the Sum of all 

R^le. < tho§e ^rcdtt£h ; Is to the ^^hoie Gsfin for Lofi). ' So 

h every tme oftbofi ^r^du&s 5 1c its frafanional 

part of that whole Cain (vr Lofi). 

' ' S^^p^^ 2. Tkree iSerchants A. S. and'C. entei* into Partner- 
Ihlf thus ; A. puts into the Stock 6^1: for '8 MoMhs,^- ». puts 
4n 78 /. for 1 2 Months 5 and C. puts in • 84 /. for* 6 Mo^tths. 
•With riiefe they T^rafficky and Gain 166 1. 1 2 y/ .^s required to 
*£iideaffh Mans Share of the Gaiin) Proportionable to hfs Stock 
*nd Time of employing it. : ' 



cfaap.8. asule of ^eliotDdjip* &<^ >o^ 

' I. ^s^tock ^5/1x8 Months^ the time it 'was imfUyedts:^ lo 

2. 2^'s Stock 78/. X 12 Montios^tbe timeifvposimfioyedzzi^^^ 

3. Cs Stock 84/. X d MontUSy the time it was imfhyedz^'yo^^ 

The Sum of thofe ^roduBsls^ i960 

Then, according to the iiiz/f, the. feveral Proportions will 
(land thus, 

i960 : i(r^,<^ : : 520 : 44,2 ^=44 /• j^S.ody for ^4 

I5)<f0 : li(r(y,<J :: 9^6 : 'j9yS6z=:T9 1. llS.z^d. for S. 

i960 : 16^,^ : : 504 : 42,84=42/. t6 S. 9rd> for C 

The whole Gain=!i5d/. 125. od. 

Or you may work as in fome of the former Examples^ viz. by 
finding the proportional part of the Gain due to one Pound, ^c. 

Thus i960 : 166 6, :t 1 : 0,085 the common Multiplier. 

Then 520X0,0851=44,2 for ^.7 

And 935X0,08 5=:79,5<f iorS.^^c As before. 

Alfo 504X0,085=42,84 for Cj 

^ueflion 3. Six Merchants, viz. A. S. C. 2). E. and F. enter 
into Partnerlhip, and compofe a Joint-Stock in this manner 5 

/. 5. 
^^puts in (^4 . 

\S 78 . 

Viz. j£. ^11 ; ^^^ for ^_^* Xlfe^«r;&5 




• 74 

•125 





They "Traffick^ and Gain 258 /. 18 5. 4 i //• Tis required to 

find every Man's Shars of the Gain, according to his Stock and 

^tme it was imployed. 

The feveral Stocks of Money, and their Rcfpeftive Times 

being FirA brought into ^ecimals^ and then Multiplied together 

will prodi^ce thefo i^lowing Produds. 

/. Months. 
^s Stock ^4,5 X4,5 the time it ^as imfloy€d:=iiy>^i^% 
S'sStoqk 78,7 5 x<?, the time it njoas imflqyed=:/^jif$ 
Cs Stock 100, x8,2 5 the time itfxas imfloyed^^i^yo 
2)'s Stock 80,5x12, the time it "was imfloyed:=:966 yO 
J?'s Stock 74,<JX p,5 the time it *uoas imployed=rio%;j 
Fs Stock 125,75x7, the time it was im^loyed=&iOyZ5 , 

The Sum of thofe ^reduSst:^^!^!^! - 

Then 
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-Thfen if you work by the common Way 5 it ^iU. be 
4142,7 s 258,91875 :: 290,25 : 18,140525 =: 18/. 2 S. 9k^ 
^ Jr^ part of the Gain 5 And & on for the rett. 

But if you Work by the eafieft way, viz. by finding tho 
proportional part of the Gain due to one Tound*, 

Thus 4142,7 2 258,91875 : : I t 0,0(^25 

/. 5. d. 

Then 290,2 5X0,0(^2 5=i8,i40<J'2 5=18 * 2-94 for A 
And 472,5 xo,o6^2 5=r29,53i2 5 =;29 . 10 . 7 t for S 
825, Xo,od25=:5i,5d25 =51 , II . 3 for C 

966 y 'Xo,o<^2 5— (^0,375 =<^o . T . 6 for 2) 
708,7 xo,o(^2 5=44,2937 5 =44- 5-I0 1 for£ 
880,25X0,0(^25=55,01 5(^2 5=55 . o . 3I for P 

The whole Gain=2 58 . 18 . 4! 
^ Thefe few Examples being well underftood, are fufficient to 
fliew the whole Bufinefi of Fellowihip, 5?^. 



Sc^. 3. 0/ ffiartertag. 

When Merchants^ or Tradefineny Exchange one Commodity 
for another, it's called Sartehng^ arid the only difficulty in this 
way of Dealing, Lies in the due proportioning the Commodities 
to be Exchanged 5 So, as that neither Party luftain Lofs. 

^eftion I. Two Merchant Sy J. and S. Saner 5 A. would 
Exchange 5 C. %qrs.x^^ oi^epfer^ which is worth 5/. 10 x* 
fer C. with S. for Cotton^ worth 10 rf. /^r tb weight. How much 
£(///(?« muft S. give to ^. for his Pepper* 

Kote, /» c>r/^^ to the Refolving of thh Queflion, (and all 
ether Queftions of this Nature) you mufi Firjtfindy by the Rule 
of Three, (or othevxife) the true Value of that Commodity wtoje 
^antity is given ; (which in this Quefticm is 'Pepper*) And 
thenfaid how much of the other Ccmraodity will Amount to that 
Sum^ at the Rate propofed. 

iina 3A 105. o a* s=:3,5 J 

Then 1 : 3,5 :: 5,875 : 20,5^25:^=20/. xtii %d. the true 
value of the Pepper. 

Kext, it*s calie to conceive, that A. otight to havei as miich 
fptton2iX lod. per ife- as Will Amount to 20/. lis*' ^d. which 
may be thus found j 

iq4. ; xlfc :: 2cA 11;* 34f.s:423y^, i 493)5^^- . 

Tbafi 
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That is, 4 C. I ^r. 1 7 ^ IB of Cwe?;/. And fo much S mutt aivc 
to ./^ in exchange for his 5 C. 5 qn. 14 ft of Pepper. 

^teftion 2. Two Merchants A. and S. Tiarter thus, ^. hath 
gd" Tards oiSroad Cloth worth p 5. 2 /^. per Tard, ready Money - 
but in Sarter he will have ii 5. perTard. S. hath Shalloon 
worth 2 5. I //. fer Yard ready Jib^^j; - Tis required - to find 
how many Tards of the Shalloon S. miift give to A for his 
Chth-^ to make his gain in the Saner Equal to that of L^s. 

The Method of refolving this, and theliU Queftions, Diffbrt 
a little from the laft Cafe 5 for in this you muft Firft find what 
Advance S. ought to make per Tard upon his Shalloon^ in 
proportion to what M> hatfa-doncupon ^Tardoi his Cloth. 

Thus /^* ^'. ^* ^* ^* ^* ^* ^' ^' ^' ^• 
19. 2=110 : 11^132 :: 2. rzr2j : 2.^=50 

the Advanced Price for a Tard ofS's Shalloon. Then proceed 
as before i« the hft Example. 

Thus I !r^ri : 115. : : i6 Tards : 94<?5. =247 /* d5* the 
Advanced value of all the Cloth. 

Next, If 2 5. 6d. will buy one Tard of Shalloon^ at its 
Advanced Price, how many 3^r^5 will 47/. ^5, buy. 

Thus 2,5 : I :: 94(^-: 37^>4^ 2Jrr//5. 

That -is, S. muft give 378 » Tardfo{ his Shalloon to ^. for 
his 8tf Tards pi Sroad Cloth. 

Theie Two Examples are fuflficient to ftiew the Hharmr^ that 
the Method oi' Barter ingy or Exchanging Commodities for 
Commodities^ wholly depends ut>on a clear Unde^ftanding of 
the Golden Kule { which indeea is fo called, becaufe of its. 

tSraberral Ufe. 
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Sea* 4- Of ® jcftangf ns Cote. 

Exchanging the Coins of one 0)imtry for khofe qf andthei* is 
like the bufinefs ofSartering Commodities. That is, it confilia 
in finding what Sum of anotjier Country Coin will be Equal in value 
to any propelled Sum of another Country Coin. And in order to 
perform that, it wHl be very Neceffary to have a True Account 
ar all times of the- juft values of thofe Foreign Gp/«5. which are 
to be. Exchanged, as they are compai^d in value with our £nglijb 
Coin. 

I iay, at all . times, becaufe the ^ar of Exchange (as the 
Merchants call it) Differs almoft evety Day from ^c?^/jfo« to 
^hcr. dountries* . Th^t is,. it Rife^s and Falls, according as 
Money is Plenty or Sc^ce'j t)f according to the tim^ allowed for 
wyinent of the Momy te Exchange^ &c, ' 

P Thofe 
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Thofe that defire to be fully fatisfied in the Common Values 
of Foreign Coins, Weights, Meafures, &c. may find themi in a 
5ook called the Merchants Map of Commerce, vAAcYi for brevity s 
&ke I have omitted Tranfcribing, and <»ily coUefted thefe Few 
of Coin* 
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JrencftCotof, 



A 'Denierziz 

iz fDeniffrsz=:i Soulz,^ 

ao 4S?»/«=i Livre-zz 

3 Livresz=:i Crown:=. 

^CdttnttS Coto A Stiver=i 

6 Stivers:^! Flemijb SMlif2g=z 

ao Stiverszzi Gilder^:^ 

10 Gilders=:^^{^ Shillings'i _ 

or a Flcmtfi Tound j "^ 

Emblem Doller =: 

Campeti Dolkr t= 

Zealand 2)oller = 

Lyons poller -=1 

Specie ]DoUer=z 

tDticcatoon7=. 
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Wtmmi* i A Gilder of Neremierg=i 

The Zivre at Leghorn^ 
Florence Cro-ivn Courrant=2 
Venice UJticat de Sanco^ 
The Currant 2)ucatz=: 
The Naple 7)mat=L^ o 
The Cadiz iDucatz^.o 
The Sarcelona Hhdcat^ . o 
The Valentia jDucatz^i o 
The Sergonia 2)ncatzs, o 
TbG Portugal ^l€ji^n:=z o 
The Piece rf£/;gi&te o 

, tJo^e^ The Englifi generally Reckon their Exchange with 
C!tK«r Countries by ^ence, viz. other Countries value their 
OriTJons^ 2)ollers, or iDucats, &c. by Englijb ^ence. Except 
with fbme Parts of the Zow^ountries^ with whom the Exchangq 
n in bounds Sterling* 

;^fi. I. Sow rxmi^ 3^11^; at 4;f tf //t fir,2)oller^ may otjo 
Wcforitfa/. ii(^ Jlnfwer'iz^'J)ollers. ^ 
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Thus 161 /. 18 5.=:32 58 5. and 4 s. <J^.=:4,5 5. 

Thcn4>5 : I :: 3258 : 724 the Jlnjioer. 

^uejl. 1. How many Saragqfa2)ucats of 5 j. (r</. the 7)ttcaf 
may be had for ^7 5 JSergmia iDucats^ at 45. 4 ^Z. the piece. 

jinfwer 116 and 3 5. 8 ii over 
Thm f s. 6 d.z=i66 d. md^s. ^d.z=:^zd. 
Then 275x522=14300 ^.=275 Ducats. ' 

Confequently W) 14300 (2itff the j^nfiver required* 

^//^. 2- A Traveller would change 235/. idj. 8^ Sterling 
Money 3 iox Venice 7)ucatszt£^s. ^^d.ferT>ucat. How many 
Ducats muii he haire. 

Jnfwer 9j62)ttcatSf .. 
Thus 4^. 94/=:57,5 /i and i^^l* a6s. 8 d,:=s6iiodf 
Then 5 7, 5^0 5J^i^od. (9 7^ thQ -/iS^ywer required, 

j?g^. 4. A C/j/i&/Vr hath Received 7jp fDucats^ at 75. 5"//. 
perlDucat j And 5 75 DoUers at 4 1. 8 J', /er 5Pc?//tfr ; Which he 
would Exchange fof Flemifi Marks zti/^s.^d. fer Piece. How 
liiany ought be- to hav^. 

Jnpvoer 585^ Marks^ and 15^. over. 

For 7i. 6d.^9od. and 45. Sd.=z$6d. 

Then ^ 7 5P >^ po = ^^S^io //. the Value of the Ducats^ 
C 57p>c^5^=32A24//. tbeValwe of the2)(?/ferjv 

ticitiT Sum =100734//, . 
And, 145* 3 ^.=±171 /i the Hen^ifi Mark m pence. 
Confequently 171) 100734 (589 iSc the ^/ijwef requked. 

J^»e/?. 5. A Jff/// of Escchame was accepted at London for the 
payment of 400 A Sterli^^ tor the like value delivered in 
Snifter dam^ at il. i^s. 6d for i/. Sterling. How much 
Money was delivered at Arafierdam. 

Jnfiver 6yo I. Tlemijh^ 

For I /.=r:240 d. and i /.' 1 3 ^ (f d.zzi^i d. 

Then 240 : 402 2 : 400 : 6^o The Anpvoer required, 

^ueft. 6. When the Excinat^e ftom Anfmerf to Zandon is ,at 
|/. .4J. 74(1 Fkmipy fqr i/. Sterling : How many Tou^s 
Sterling muil be paid at London 5 to ballance ^35 l^$^lemifr at 

Jnfxer i^ kS^enling^ 

Thus i/. 45. 7 ^.=295//, and i/.=24o<^^ * w *- 

Then 2^5 ; 240 : t ^35 ; ij2^ The Miftver. 



io8 ^ntj^mettcfe. Parti. 

J^usfi. 7. KMercham delivered at London 120 /- Sterling to 
Receive 147 /. Fkmijb in Jmfterdam. How much was, i /. 
Sterling valued at, in Flemijb Money. 

Jnpvcer i /. 45. 6 d. 

Thus 120 : 147 :: 240^. : 2^4^.=! /. 45. d^. &c. 

^efl. 8. A Faff or hath fold Goods, at Gatf^ for. T4<f 8 pieces 
of Eight 5 valued at 45. 6rd. Sterling per piece, ifow much 
Sterling Money do thofe pieces of Eight amount to. 

j^nfxer^^T^ I. '^s.zd. 
' Thus, if 1=54,5//. then i4(J8x54,5=8ooo<J4'. &c. 

< 

^uefl. 9. A Traveller would have an eqjual Ntm^beriof Crowns 
at 55. 6d. per Crown $ And jDollers at 45. 5 d. per Piece j J&fo-xo 
f»^fy^ of each fort may he have for 305)/. 8^J. 

j^fw. 6i\ of each. 
' Tbu^ Z99i' 8 5. =742 5(J//. 
And 5 5. ef ^.+4 5. 5 ^.=119 //. 

Then 119) 74255 ((^24. the i/f^^t^rr required. 

^ie(i. ic Suppofe I would Ei^ange 54^7/. 17 5« 6d for 
jDt Iters zt 45. (T//. apiece, tDucdts at 55. 8y. a piece, and 
Crcizns Jit 6s. I d. a piece. An|i would have 2 3)ollers for 
I ^ucat'^ 2jai, 3 2)ollers iox 2 Cro-^vis. Howmaity of each fort 
miiil 1 have. • . ' \ 

Jnpii\ 927 jDollers^ ^^^54 SOue^ts^ and di8 Crownu 

5. 54//. ~ I Doller. i ' 
6^d. =zi Thicdr. > ■ per-^ieflio9t. 
^ 75^. :rr'i'Cr(yajfe. ■ > 

And i2(Jc>po//.=j:t7 /• ijs-6d, 

Kow if the Croivi2S^ T^oUej^Sy and fDticatS were to be equal in 
'jinn^ber ^ Then 7;-f 54-t"'^8 mufthave Seen th^ 3)ivrjcr^ by 
which I zdd^^o muft have hc6n 2)iv2dcdy and the ^otient would 
have been the J7i(hvcr to the ^lej} ion. As in the laft Exampkn 

Buthcrc inpcad of their ^//;^^, fudh Parre of them muft be 
taken as arc alugncd or Iimitcd'bythe-^/'5y?2(?« j thatfo the 
Ku(r:l^er of "fomc one of them* may be foun3, 

• - . - , /i rl J ^ !Dollersfor r 5Dticat, and 

' And becaufc there muft be < . fn^^^'c ^ 

{^ 5 tuollers for 2 Crowns. 

ThcfcSre k Vill be but f of a 2)ucat for one 2}ollert 
and 2 of a Cro'rrw for oijic 2Jo//ef, > v * 



-*• 
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Chap, 8. ^ttte of jfcnotPfttp, Sec. 109 

Confcquently, 54 + *t • +fof 73 = i3^f Or *^-* wUl be 
tKe 'Divifor to find the Number oODoUcrs. 

Thus '^}'^) J 166 90 ("927 xht Number q£ 2)ollers. 

Then y of 9 2 7 = 4^ 5t is the Number of Ducat i. 

And |- of 927 = di8 is ^Number of Crowns. 

Or if you pleafe you may form 7)ivifors to find either the 
fDucats or Crcnvns firft : For if if be i2)o//ers for i Ducat ^ and 
3 Dollers for 2 CrckvnSy as before 5 

Then will (J pollers be for 3 Ducats, and ^ Dollers for 4 . 
Crowns.. 

Therefore, { | °J^ |S}^^" ^ ^""^ ^ ^'•'«^«- 

Confequently, I- of 54 : +-4 of ^8 : -fc 73=^^05 will be tbe 
Divifor to find the Crowns firft, 6S?^. 

^a^y?. II. A Cafhier is to Rtccive 500/. He is offered 
Crowns at 5 5. i f //. per Crown, which are worth but 6 s. Or he 
may have Doners at 4 ^. 5 //. the piece, which are worth but 4 5. 
4^. Which of thefe fliall hp receive to have the leaft Lofs ? 
And l?ow much will he lofe in the Payment ? 

Now to find which will be the leaft Lofs 5 find ^hat tbe 
advanced Value of a Doller ought to be in proportion to that of 
I Crowjt. 

Thus 72 : 73,5 : : 52 : 53,22 &c. But he may have Dollers 
at ^'^d. per piece, therefore the Payment in 2?c?//^ri willbe the 
leaft Lofe 5 viz, 53 is lefi than 53,22. &c. 

Next, to find what the whole Lofi will be. Divide 110006 d^ 
£= 500/. by 52. and by 53. The Difierence of their ^()/i>«r5 
will be the Lofs. • * • ^ 

Thus 52) 120000 (2507 7J-. And 53) 120000 (2 2(^4 -^y. 

Then 2507^^— i2(?4^*=43yj} Dollers at 45. 4^, is the 
Lofs; viz. 9/, 8^. izijid. - 

There are other ways of anfwering the laft ^efiion^ but thi# 
I take to be the eaficft. 

* ^«£/?- 12. Suppofel exchange 4/. 10 1 10 //. for 11 Crown^ 
^nd T fbollers 'y And at another time I have 4 Cr^u;;; J arid' '3 

Dollers 
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SkUers for i /. i $ j. each being of the feme Value with the 
firft. What is the Value of a Crown^ and of a ^ller ? - 

Second t Cr(^7t;;/s+3 Z)a//m= 420 d. S^^ *^ -^^^/^^^^ 

Then in order to find the Value of i Crown, you muft caft off 
thp DoUen by making them of the fame Number 5 Thus, 

33 Crowns + a i tDollers =r 3^ 70 ^- the firft MultipL with 3. . 
28 Crowns Hr ai Dcllers = 2940^. the fecond Aiutti^l. with 7* 

Tlien 5 Crowns = 3 30 ^. being their Difiercnce, 
Consequently 5^ 3 30 (55 z=:$s. 6 d. is the Value of i Crowiu 
And 4 Crowfis == 2^4 //. 
"sf hen will 3 7)ollers = 420 ^. — 2^4 </.=s 155^. 
^^foquently %) 155 (52/:=::45. 4^ the Value of i Holler. 



C H A P. JX. 

Of aiugatfon. 

TJI/HEN it is required to mix fe'veral forts of Ingredients 
^ ^ together j As different forts ^ Corny Wines^ Woolly SpiQes^ 
or Metals 5 or to compofe Medicines^ &c. the Method of 
proportioning fuch Mixtures,, is called the Rffle of Alligation. 
And is 'Divided into two Parts or Branches 3 galled iiPlOKll and 

Sea. I. 0/ aufgation JPniial. 

^lligaticn Medial^ is that by which the Mean Rate or PricQ 
of any Mixture is found, when the particular Qu^titie^ of the 
Mixtures and their I^ates are given ; And is thus performed. 

F^rft find the Stimoi'^ML the Quaxitkies proppfed tobQ mix'd 5 

And alio the Sum of all their particular Rates. 

'\ 

Then the Proportion ipvill be. 
f As the Sum of all the ^antities 5 Is id tJj^ Sum of 
. Rule < all thett: Rates : : So is aizy pan of the Mixture : 
'• ^ I To the Mean Rate qr ^riQe of t'pat j?art. 

S^liejl. I. Spppofe 15 Sfffhels ofWbeoi at jj. t\i^ Sujbel^ 
knd 13 Snjhels of i?)'?at jy. 6a. the J^ij^f/, were mix'4 together j 




Chap. 9. Of ailfgatiom Sec I rf 

What is the Mean Rate or Price, it may be fold for a Sufiel^ 
without Lofi or Gain* 

This ^efiion prepared as Direfted above will ftand - 

Aiiufi ^,j^ Sufheh of iiy^ at 35, d//. eaqh, comes to 504.4II 

27 = their 4Si«a^. : Andthcir Total Value = 1404^. 

, Then i-jSufiels : 1404^. « : ' j: Suficl : 5a <^.=4 5. 4 ^. the 
Anpuoer required. 

^uejt.2. A Grower MixQth jtf ft of Ti^^rcr?, worth 15. 6 d. 

a Toundy with 12 lb of another fort at 2 5. a ft. And 12 Ife of 

aAird fort at.i5. ip //. the ^ound. How may he fell th^^ 

Mixture fer^oundt . ' 

' ft J. //. 

-f 3^ • at I . <^f f d^48^. 

Ftrfil 12 . at 2 . o> ^^ ft Amounts to < 288//. 
1 12 . at i«. io# I 

6o^=:,th& Number ^iVc>s. their Value 

Then do fe ; 1200^. ; :.iib.: 20^. =:ii. 8//. i3asi Anfioef^ 
required. • . 

^efi. 3. A Vinter Mixeth.31 4 Gallom of Malaga- Settk 
worm 75. d*//. theG^Z?^«2 with 18 Gallom o£ CanaryAt 6s^^ 
^d. the Gallon^ 13 -f Gallons of Sherry at 5 ^. the Gi^on 5 
And If Gallons cX White Wine at a 5. 34 tht Gallcfn.' *Tis 
required to find what onef^ Gali&n of this Mixture is worth. 

G^/. 5. d. ^ence. 

^ 3if at 7 . tfV r 2835 . 

i 27 at 4 • 5 ^ 1377 

5)0 = the Number of (&/. Tlieif Vahxe = ^480 

Thctt 5K) : ^480 : : . I : '}xd,^6s^ the Rate or 5Pr/V^ of 
one -Gallon^ as was required. • 

. The TrQofiX all Operations in thefe fort of Mixtures^ is done 
by comparmg the Value ©fall the Mixture, being fold at the 
Mean Rate 5 with the Total Value of all the particular Quanti- 
ties, fupp^iM they had been fold at their refpeclivc Rates 
ii?JWK*4^i if mok Sums are equal the Work is true. 

, Scfl; 
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■ ' ' ^ ' ■ 

Sea. 2. 0/ fllUsatten ^alternate* 

Jlligaticn Alternate y is that by which the particular Quantities 
of every Ingredient concerned in 2Xff Mixture are found 5 when 
the particular Rates of every one of thof^ Ingredients, and the 
Mean Rate are given 5 being (as it were) the Converfe to 
Alligation Medial 5 as will appear by the following Oj^erations^ 
which admits of thr^ Cafes. 

Cafe I. The Particular Rates of any Ingredients propofed to 
be mixed, and the Mean Rate of the whole Mixture being 
given. To find how much of each Ingredient is requifite to 
compofe the Mixture x when the whole quantity, or any part 
thereof is not Limited, 

^efi. I. How much Wheat at 5 5. the Hupel^ and Rye at 
5 ^. 6 4. the Sufhely will compofe a Mixture that may be Sold 
tor ^s. /^d. the Sujbell 

Note, In all Queflions of this Kature, it 'uoill.be convenient 
to flace the Mean Rate^S, as that it may be eafily compared ivith 
the Particular Rates, in order Ho find every on^ of their 
^iffermcesfrom the Mean Rate, by infpe6lion ordy. 

Thus, the Mean Rate =: 5^ ^. 5 V'"'^ ^""li ' 

' f , iRye 4zd. 

^en take the feveral Differences bet-ween the Mean Rate^ . 
and the particular Rates 5 Setting doijcn thofe Differences. 
Alternately y and they "xill be the ^amities required. . 

Thus 5i^r "^^ i< Tr~f 

■ . • * 

That is 52—42=110 for the quantity of JiT^g^f. 1 ^ 

AnA dov-52z= 8 for the quantity, of ^j>v, * that, will 
compofe the Mixture t&cj^ittA. 

•The "Proof by Alligation Medial * 

* t;3 r 10 Sujbels of fTheat at 60 d, per Sufhel-m ^00 d. 
•^^^ t 8 SuJBels x£Rye at 42//, fer mifoct -=^^^6 d. , 

iS±z 'ThtNttmbcr cf'SuJi^els. =z9i6d. .^ 

Then 18 : 95^ :: i : $zd. =45. ^d. the Mean Rate. 

Note^ Altho' 10 and 8 do An fiver the J^eflion^ as pJainly ^ 
appears by the Troof^ yet they are not the only Two Numbers ; ' 
for this ^lefiion^ and all others of this kind, will admit of various 
AnfijoerSy and all in whole Numbers \ for any Two Numbers that • 
are in the fame Proportion to oiie another, as lo i« to8, will as •' 
truly Anfiver the ^teJUon, \ 
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^«^7?. 2. A Grocer would mix Three lorts of Tot^acco togettef 
^^^V .^?*^ ^^" Pt 1 8 ^. /^rJb. another JS?^^ of 24 d.fer ft; and 
a Third Sort of 2 J. the IB. How nluch of each Sort muft 
he take, that the whole Mixture may be fold for zqJ^ the VounJ 

Ifaving fet down the given Rates, as before : Then find each 
of their Differences from the propofed Mean Rate i And pUce 
thofe Difierences ^/^fr«^r^/y. Tnu$» 

^ 18 1 C 4+2=r24— 20 and 22-^10 
Mean Rate 20 < 22 > < 2—20 — rS 

^ 24 J 4 2=220— iS 

Theife Differences, viz. <J, . 2 . 2 are the. Quantities jfi><^^V^* 

5 6 ft. of 7o^i«r(:(? at 18 ^. /^ ftl comes to 'to8 
^ 2 ID. at 22//. ^the y<w«(/ Com^ to : rv r '44. 

c ^ ft. at.a4i^,'thc iP<?2iW.comes;to 

io=:thc Nuhtkr of fts,. . . _ Th^ir vjilw jttjQQ ^,' . ' 

Then loj 200 (20 ilxe Mem Rkr^^- \ . 

Or indeed any three Ntmihers that hare tlie €ims/Raiio to oae 
another las d^ , & 2 have, will Jnfuoer the ^uefii^^ . 

That is tf : 2 : t < 12:4 > Ufft 

^ t5 t 5 S 

But if onlyoiie of the three givehlJ/i/« had beeii greatei* 
than the Mean Rate } Asfuppbfe t4/^./^rfti iS^i^rft. and 
24 //. fer ft. And the ;ife^» Rate 20 / as before. Then their 
Diflferences muft have befen placed, 

^ 14 > ( 4 > 
Thus 20 < 18 >> ^ 4 > ^c. As befofei 

/ 44 J C ef+iS 

. ^^. S* A Vintner woul<i make a MiMure- of JfeW^^i 
wortli 7 5. 6 d» fer Gallony with' Canary zt 6 s. st ^^ pe^ Qallpni^ 
Sherry at 5 J» ^^r Gallony and /f7:;/>^ JT/^e at 4 y* 5 /^. ^er 
Giillon ; What quantfty of caeb. 'ffitt ihuft he takef tfe^H the 
jV/rtrwr^ maybefoldfcM* «ri/ a<W/p«»,'. * ; 5. .: 

1ft all ^tefiions ef this kind, wli«i»li«: it is. teqitiredi^ t4 mte 
foui; things together, T^ ^ftheihlttviitg. their, prkbs ^ateti 

^ anil 



ii6 atit^mertcfev Faf 1 1 

„ « . S Wheat 6od.Xf 10 
Jife^a Rate 5i\ ^y^ ^.^/j g 

i8=rtheif4S«»!f. , 
Tteo i8 : sy : I { 'J '. j' |The ^lantities required. 

^uejlion 7. Supprfe it were required to mix Malagd 
at 7I. ^//. the GaiUny with Canarjizt 6 s. ^d. xi^iQ Gallon 5 
,S*err)> at 5 $. the G<i/fo« ; And White Wine 2^\ t^s, 3 /i the 
<j4/to« : So as that the whole Mixture may be ^ gallons 5 ja 
be fold for 6 5. the G^//i«. How much of each fort will compofe 

that Mixture ? "". . v ' . 

'{Malaga po> f .21 

^Sherrv 6o\\ la 



: • <^o±=thdr jii^^ 
90 :: 21 : 5t| ^he Gallons of Malaga. 
^^ , .^ . 9© :: 18 : 27 TJb^ G^//o/75 dfWfn^e Wine^ 
^^^^ ) (^o : 90 r. 9 s * 5t 5^*^ (x<»//A«i «/ i$*i?rrjfc 
90 :: lit 18 T'heGalhmofCmarL 

. . Malaga s6 IS 'ji^ '■'' ■•• ? ''' 

Or thus, 72 -^(^^;;^;^ a^;r^i 




(White XiX^ 9; 



k «!« • » i 



(To their «?///« 



: 90 

: 90 




li'; i8 Gallons of MalMCk^ 

,18 :, 21 Gallons of Sherry . - / 

'21,,: 7^1 1: Gallons of Canary .- ^ *. 

'9 : 1 5 -r Gallons &f White Wine. - / 

Either of thefc ways^tf ^^ally^j^r the ^efiimiis^my 
\xi jfs^y Uicd hyuHltg^nofi Medial. A&befi?re, t^c. ., 

Kote, 5r3&^ W^ri of thefi x^roforticm may h mttch ^JhbrtUed 
(efpecially "xhen there are many Ingredients to be nfix'a) ifjysu 
o^eme tb^. fame , M^(¥^^^ «W^ fropcjed in the ^ule of 
FdWwfhip, ^age 99*^i$f, '■. . ,. 

I have made ufc of the very fiimc Examples both in Alligation 
Medial^ apd Jlterf24te^thtsAx^p\xt th^ tijree Cqfes j.bwciBg, 
as I ][^refuime, ^^ucV i>^t;cr than if t^ey had bcca difterent 
one« 'j becaufe the j^arner may (li he confidcr a jittlc on 
ihcm) e^y p^rcwSr ^ only ^0 difference between the 

" . • ' ^ two 
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two RnleSf but alfo wherein the chief difiference of each Cafe 
in the Alternate Rule de pends, g?c. Not but that I could have 
inferted many various Examfles^ as alio the manner of compo- 
fing Medicines, ^c. whijch, for brevity's iake, I have omitted, 
and refer thofe that defire to fee into that Bufinefs to S\t ^onas 
Morels Jrithmetick^ wherein he will find it largely handled. 
And fo I fhall conclude w ith Jlligation Alternate^ which altho* ' 
it gives true Anpxen to J^ieftio72S of that kind, with feme little 
variety, according as thje Ingredients are More or Lels in 
Number'^ As appears by the foregoing Examples. Yet it will. 
not give all the Anfivers as fuch J^ejiions are capable of, nor 
pe^'haps -thofe which fuit beft with the prefent Occaiion : Nor 
can this Imperfedipn be rt^medied by common Arithmetick j but 
by an Algebraick way of Arguing it . may 5 whereby all the 
poffible Anfwers to any ^eflion may be clearly and eafily 
difcovered 5 As fliall be llxew'd further on in the Second Part. 
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»> 

Of fPrtalSt and their feperfffcft CPf attttef, i£c. 

Sear. 0/®oto <»»</ Mt»r. 

PUR E Goldy free from Mixture of . other Metals, uTuallj 
called Fine Gold^ is of fuch a .Nature and Purity that' it 
will endure the Tire without wafting • although it were kept * 
continually Melted : And therefore fbme of the Aftcient 
^hilofofhers have {uppofed the Sun to be a Glche oi Liquid or 
MeltedGold. • - - • 

^ Silver having not rhe Purity of Go///, will not indure the Fire 
like it 5 J.Qt Fine, Silver m\\ waft but a very little by bei^g in 
the Fire any reaibnable time ^ whereas Copper^ ^Wy Lead^ ^r. 
wifl not only waft, but may be calcined ox. burnt to a Powder. 

, Both Gold ijA'Sihcr in their Purity, are fb very Flexible or 
foft (like new Leady iSc.) that they are not fo ufeful either, ii^ 
CoiUy or otherwife ("except to beat into Leaf-Goldy or Sil^erJ^^', 
when they are allay'd, or mix*d and hardcn*d* with Copper or' 
Srap. And altho* moft^laces differ more or Icfs m the ^anfity 
of fuch^//^j, yet in i?;;^//?;;// it is gentt^Uy agreed qn^ th^t, 

c * . - '^ Stand*' 
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Standard for CDpl D. 

22 Carrafls cXFineGcld^ and 2 Carrafls of Copfer^ being 
Ntehed together fhall be efteemed the: true Standard for Gom 
Cc/ff, &c. T^be French and Spa^iijb GcM being very near of the 
far/te Standard. 

That is» if any Quantity or Wckht of Fine Gcld^ be divided 
xrtto T5V€«ty Four. equal Parts, ana 22 of thofe Parts bemix'<i 
wi0l 2 of the like Parts of Copper ,^ that Mixture is called 
Standard Gpld. 

Whence you may obferve, that a C^irrall is not any certain 
^tdnfity or Weighty but y^part of any ^antity or Weight ^ 
aifti the Minters and Goldfmiths 7)ivide it into 4 equal Tarts^ 
which th^y call Grains ot a Carra£l 5, alfo they fuldivide one 

of Aofe Gr^i«^ into Halves^ ^uarterSy &c. 

• •• 

Standard for J^ilbeT- 
Eleven Ottmes zxAl^ixO'penny B^ei^f^bt cS Fine 5/7wr, and^ 
Eighteen Tenny-'weight of Coffer l>eing melted together, is 
cfteem'd the true Standard for Sikier Qoin-^ called Sterling 
Silver, And fo in Proportion for a g reater or leflcr ^tuintity 5 
which is a Lefs Tropox^tion of ^/^ry for Silver^ than the other 
is ioxGoM. '-•-■ • ' ^ 'V. 

Note^ When either 4$>'&fr or Gcld^ is Finer than Standard^ it's 
called Setter 3 if Courier, it's called JTe^rj? ^ and that bettemefs 
or wofleneii, iff j:eckc»ied by CarraHs and Grainy ii( a,>Parr^6i m 
Ocli/'l ^Aniby ^enny-'zveights in Silver y and w thu&clilipyered's 
ThfT'GS/djmithSy or Refijier^ c^c. do talge a fpall^/^/i^i^K of 
ludK <2<?A/ as they intepd to Try (wbych they cail niiiking ajci 
JfJBy') and weigh itvery exaftLy ,. then tbey put it iiitpaCraci^//^ 
a'ttQ itT^^-t h in a ftrong fire, fo long that if there te a^y C^per^ 
or .tf^tx; Jllay .raixt, ;With it, that^//^j;y may beconfum*a or 
bivnt '^t^y : When It's . cold they weigh it very emBly again^ 
abjl.i{;it1vive loft nothing of its firfl Weight, t^iey conclude it is 
tineGoUy 'but if the Lofs be ^\ 7art^ they call it iiCarroBs 
Une^' or orte CarraEf^better^ than Sta,ndard : If it haw k^ ^J 
^rts\ it's z%Carrd£ts fi^Py or Standard : If ^.^^^^m, it'sfaid tq 
be 2ii [Ckrrafts ^ne^ or rather one £arra£f ^ivorfi than Standard^ 
sftid'A m Proportion as it happen^k to be Setter^ or IVorfe, 

la the .fame manner they make their Affay on Silver ^ otily 
tfeey compute its^Ixifs by ^^^if^y-we/^^/j^. 5^r. 

The Author oit the "Prcfen: State of England, mention'd. 
h^QtO^.^Tage 52) fays, 

"^ ■ ' *That 
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* That the Englip Com may not want neither the Purity nor 

* Weight required, it i& moft wifely and carefully provide^^ 

* that once every Year the chief Officers- of the Mint appear 

* before the. Loras of the Councii m the Star-Chamber at Wefi^ 

* minfiery with fcme pieces of all forts of Moneys Coined tne 

* foregping Year, taken at adventure out of the jifi^r, and iiept 

* under feveral Locks, by feveral Per&ns, 'till that appearance, 

* and then by a Jury of 24 able Goldfiniths^ in the prefence of 
^ the &id Loi^ every piece is moft exa3iy Weighed a^ 
\ AflayU 

This if it were conflantly praflifed would keep our Coin to 
Its true Stand^d, iSc. 

Many pretty ^uejlions may ibe ftarted concerning the Fineneft 
of GoU and Silvery &c. , 

Bxmnfle i. 

If an Ingot of aSV/^i^t weighing 787 oz. t^ f^t, 6 graiffS^ 
Be II oz. 6 f^jot. fine : Ho-v) Wt'uch fine Silver is there in it, 
and what amounts it to, at 5 s. i-J d. the Ounce ? 

This Ingos is better than Sta.ndard by ^^ixit^ For 11 csj. 
2. f'vct, =222 f^xt. the fine Silver in 12 oz. of Standard. 
But 1 1 oz, 6 f-ijot. :=: ii6fnxt, the fine Silver iti 1 2 oz. according 
to the ^efiton. ^ 

Firft 787025, 14/w^* 6 gr.zzi'jBioi Grains. 

And 12 c». =:240^W/". 

Then As 240 : 116 : : 378102 : ^$6o^6-^z=: 741 cz. i^j^jot. 
^T¥ S^' ^^ ^® Silver in that Ingot. 

Which at 5 s* 1^. the Otince^ amounts to 190/. i s. 6d. 
and near a halfrpnny. 

JExamfle 2. 

If an Ingot dE Gold wcigjikig 115 oz. x^fwt. ligrains z 
Be -^ o( Si grain worfo than Standard : How much Standard Goti 
is there in it, and what cooo^ it to at 3 /. 1 1 $. an Ounce ? 

rirft 11502-. 13/^rr. 18 j:r. = 55550 GrainsTroy. 
Then 24) 5553o (2313,75 = a (irrr^fl of that quantity. 
And 4) agi3,75 (578,4375= a Gm^ of. that C^rr^^5• 
Coafequfintly.4j) 578,4375 (i44»<^09375=i oi^ Grain. 

Apin, 231 3,7 5 K 22 = 505202^5 ought to be the fine Gold in 
tkdt Ingot, if it had been Standard ? 
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But 5o9oa,5 — 144,^09375=50757,890(^25 is the quantity 
of fine Gold according to the ^uefiicm. 

. Therefore 509025 : 507571090(^25 :: 55530 : 55572,244 &c. 
Grams = 1 1 5 (?2j. 7 fwt. 4,^44 &c. Grains Iroyy being the 
quantity of Standard 'Ge?/// in that Ingot. As was required. 

Next for the Value of it, at 3 /. 1 1 i. fer Ounce 5 i <>«.=48o 
Gram. And 3/. 11 i. = 715. 

0)nlequently 480 : 71 :: 55373,244 &c. :. 8190,4777 &c. 
=409/. 10 5. 5ld. very near 5 being the Value of that Ingot. 
As was required. 

Or the latt ^efiion may be otherwife wrought thus 5 \i$oz. 
15/wr. i8^m«5=ii5,<^875. And ^-of sLGrain, oi^Carra^ 
is fi (viz. the i of ^) 

Then 22— ^^=:2ii^=2i,9575. 

Confequently 22 : 21,9375 :: 115,(^875:115,358842 &c. 
ZZI15 oz. *j pwt. 4,244 Gmz?jy &c. As before. 

Next for the Value, As i : 3,55 :: 115,358842 : 409,523889 
:sz4o^l. 10 5. ^Id. very near. As be&re« 

Sea 2. 7'he dpeciftcfc (PraWtB of i^etaW, Sec. 

I take an Enquiry made about the different Gravities^ or 
Weights of MetaiSy and other Bodies, to be (not only a work of 
Curiofity, but alfoj of very good ufe upon many Occaiions. 
Therefore feveral Authors have given us fuch ^roportiofis^ or 
difference of their Weights^ 2^ they arefaid to have one to 
another 5 fuppofing every one of . them to be of the lame 
Magnitude or Signefs. Some of which I fhall here infert. 

1. Henry Van Etten^ in his Mathematical RecreationSyVnnteA 
Anno 1(^33, fets down th^ yProp6rtio7z of their Weights. Thus j 

Gold 1875 . Lead 11^5 . Silver 1040 . Copper $10 . Iron 810. 
yi«75o .Water 100. 

2. GacAlftedy in his EfKyclo^dia^ Printed 1(^49, hath them 
Thus 5 

Gold 1875 . ^uickjilver 1500 . if^i 116^5 • *SV7'y^ 1040 . 
iUiffer 91G . Iron %o6 . 7/« 750 . Honey 150 . fT^rer 100 - 
Oil 90.' Thefe feem to be taken fr^m thofe of Van Etten\ 
with fbme Additions only. 

}. The Ingenious Mr.Oughtred^ in his Circles of Proportions^ 
Printed Anno j66o^ hath their Proportions according to the 
Experiments of one Marinus Ghetaldi, in his Traft called 
Archimedes Tromotus. Thus 5 

' Gold.^^0 . ^Mckfiher 2850 . Ze^/sf 2415 . Silver 2I70 • 
^r^ 1890 . Jrofi 1^80 . 'Tin 1554. 

4, lo 
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4. In the Philofbphical Tranfaftions, (^Number 169 and 199) 
there is an account of a great many Experiments oT this kind ; 
from whence I colleSea thefe following. Viz, Gold 1 8888 • 
Mercury 14019 . Lead 11 543 • Silver 11087 • Coffer 6843 » 
Hammered Srafs 9^4.9 . Cafi Srajs 8100 • ^Sf^^/ 7852 . /rc?i» 
7^43 . ST/^^ 75^1 • ^umf-^ater 1000. 

Thefe laft Proportions being approved of and publifhed by 
Order of the Royal Society feem to be nnqueflionably true : 
Is'everthelefi, becaufe they differ ^0 much from the before* 
mentioned {and thofe from one another) I have for my own 
fatisfaflion made feveral Experiments of that kind : And have 
Clfrejiime) obtained the Proportions of Weight that one body 
bears to another, of the iame Bulk or Magnitude/ as nicely as the 
Nature of iiich matter, as may be contra^ed or brought into a 
lefler body (viz* either by Drying, or Hammering, or otherwife^ 
will admit of ^ which are asfolloweth. 



^CFine Gold is 
Standard Gold^ 
^ickfilver^ 
Lcady . 
Fine Silver^ 
Stattdard Silver^ 

{^ Rofe Coffer^ 
^late Srafs^ 
CaftSrafs, 
Steel, 

Common fron^ 
Slock Tiny 
A Ctibick Inch of <i Fine Marble , 

Common Glaji, 
Jlabajlery 
2)ry ivofy, 
SDry Sox-'mod, 
Sea Water^ 
Common Clear 
Water, 
;i Rid Wine, 

!^0of Sfirits -> 
or Srandy, j 
Sound dry Oak, 
, Lint 'feed Oil, 
XOil Olive, 



Ounces t^oy,]Ji Ounces Jver. 



I 



10,359273 == ii,3«^5^o2 
9,9^2(^25 = 10,930422 
7,384411 = 8,10175 3' 
5,984010=2 .<^, 5 5 388 5 
5,850035 =5 <^,4i8324 

5,55<^7<^9=: *,09<^5<^9 

4,747121 = 5,io83'f9 

4,4042^73 = 4>832ii<^ 
4,272409 =5 4,(5'30300 

4,142.127^ 4,544505' 

4,031 3<^i= 4,422979 
3,851519 =: 4,2 3(!rd38 

1,429411 =5 j,5(^8859 
1,3(^0841 r: 
o,98845(^ =12 
0,9^2083 :rz 
0,543282 =3 
0,542742 =: 

0,527458=3 o,578<^97J 
0,5237^6- '=2 o,574<^4^ 
0,4892^8 =3 o,ji6]^6 

0,489008 = o,53'5'5<^9 
0,491591= ci,539345 
0,481 559 =2 0,588 ^5Q. 



1,493037 

1,084477 

1,05554* 
0,59*^057 
0,594894 



in 
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In t\us Talple you have the Spccijick Gravity or Weight of a 
Cubick Iwh, of various forts of Bodies, both in 'troy Outices an4 
Jverduph Omices, and 'X>ecmai Tarts of an Otmce, which I 
can affure you required more Giarge, Care and Trouble, to find 
out nicely, than 1 was at firft aware of. , ' . j- 

Kow froin hence it will be eafie to determine the Weight rf 
Bny propofed Quantity, of the fame matter aiicl kind with thole 
in the Table } its Solid Content being mven in Cubick Inches. 
For it- is plain, that if the iJumber of Cubick Inches contained 
in any given Quantity, be Multiplied with the Tabular Weight 
of one Lich {of the fame kimi of matter) the TroduEi will be 
the Weight of that Quantity la Ounces^ S«. 

^ Exampe. 

Suppo{e it were required to find the Weight of a piece of 
JMime, containing three Solid Feet, and 40 Ciihick Inches. 
Firft 1718x3— ;i84tlte Cw^'/c* Inches'm^ Solid Feet. 
And 5184+40=5224 the Number of Cnbick laches in the 
pece of Marble. . ' " 

Then 5224X1, 4i!)4ii^74io,otftf(?24 Ounceslroy. 

j»5,7i<)4iS Ounces j^verdupois. 
£ Marble, la Omces, &ic. which is 

;c. xii? IJtfi ^i' ^y of *^^ 'fifl* 

li as eafie j ui«. if the Weight of 
liven, thence t» find the ^o/i;/ 
ubick Inches, &<;. 

^/||;5¥ of the Prapoled Quantity (/"/ 
is, &c.) by ■CntTabular Weight of 
Matter) and the ^Bor/eKr will be 
the Ntuniier'bf Cubick Imhes contained in that Quantity. 

Noffj If you would fin^ what height any Quantity of diole 
bodies meniiohed in t\xc\Table will hayc,. w^ien it is immeried 
or put into Water, you hwH' SubUrafi .Ai£ Weight o( an equal 
Quantity of Water CwitH that of the Eody_^ from the Weight 
oTthe propofed Body (iif jtbe heaviec'than Water) and there 
will Remain the Weighi r6juircdv As\ fof Inflancc, 
A Cubick Inch of Ledd=:^,^AOio i^ ' ^^ - 
A C«l>ick Incho(WaterJ:,ZTH*^ }^f « ^"ly- &^' 

their difference i% =y,44r2tfS the Weight of a C«i«^ 
Iwt •f£ead in the Water, ^c. 

CHAP. 
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CH A P; XL 
©b0ltttCon, vr Extraetifjg the IRoaCS out cfall diogte |9o»ettf j 

^j 0^2^ General Method. 
- . Sea.!,. > . 

JJVoluticn is the Unravelling^ or at it were the Unfolding and 
•^^ Refilling any prapofed dPower or Number^ /into the fame 
parts of which it was compofed, or fuppofed to be made up. 
Now in ofder- to perform that, it will be convenient to Confidcr 
how thofe lowers are Compofed, Sf!c. 

A Square Niimber is that which is Equally Equal -^ Or which 
is contained under two Equal Numbers. Euclid 7. Def. 18. 

Thus the Square Number 4 is compofed of the Two Equal 
Numbers 1 and 2. viz, 2X2^=4. 

Or the Square Number 9- is compofed of the Two Equal 
Numbers 3 and 9. viz. 3X3=:9. According to Euclid. ^ 
: That is,' if any Number be Multij^lied into it felfj that 
Produft is called a Square Number. ^; 

A Cube is that Number^ wl^ich is Equally Equally Equals 6t 
which is contained under T'hree Egtial Numbers. Eu. 7. tDcfi.i^ 

Thus the Cube Number 8 i§ compbfed' of the Three Equal 
Numbers 2 and 2 and 2. ^/i?;. 2X2X2=8, &c. 

That is, if ^iny ^Number be Multiplied mto it felf, and that 
^rodufi be MultFplied: with the iam« Number 3 the fecond 
^roduSt is called a Cube.'Numbcr. 

t Thefe Tu'e?, viz. • the Square^ and Cl?^^ Numbers borrow their 
l^ames from Geometrical JSx'tenfions or Figures j as from the 
TJhree Jig:;^ ^antities nicntioa'd in iP/3jf ^ 1. 

I That'is, a ^a?r Is reprefented bya iLlfie or &t'O0, having but 
ojic ^meitfion^ viz. that of Ltngtl^ ^^ly« 

' The Sq^^re is a y/^/;^ oj: Figure of Two 1)imenfionSy having 
^qual\;^^f^ ancj B^^aqt^. ThQ Cube is a .S?//^ S(?4y of 
Three ^tmenjums 5 having. JS^m/, lUmgtfij ieieaM&, and 
'^^Ctmef^ : But beycMid t|icle Thxtz^- Nature' proceeds jnot, as 
to iMolExtenfion. .\T-hat: is, thfe NatUrs' of PlacQ.of Space, 
admits no rdom for' 'othcjt ways of Extenfic>ny_ than (Lengthy 
Sreadth andSTA/Vfcw^jJ.'-Ndther isitpoflible to fortn,or compofe 
any Figure or Sody beyond that of a &)lid'.. 

And therefore all the Suptrior TckaefS above the Cube or 
"ithifd Tn'-wct 5 As the Siquadrat or Fourth ^ower, the Sitrfolid 
qx Fifth ^onvefy &c. arebdft explain'd and underftood by 2iRank 
or Ser iesoi Number s^xiGeonmricai^rpprt ion. . 

For Inftance : 

Suppofe any Rank of Geometrical proportionals, whofeHr/J 
Xertn and Ratio are the iame 5 And to them let there be 
' ' * ■ R 2 affigne4 
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.ffioned a Series of Nwnhers in JmhmeticalTrogreffion,hcgm- 
Infwith an Unit ot i. whofe common 4tfferef:ce xs alfo i. a. 



oing 

in ^'^ige 79- ■ ■ T J- . 

„L r i.a.?. 4. 5- <?• 7 laifices. 
Tt«». \ 2.4.8. itf. 31. <?4-ia8 ^c.m-~ 

Then are thofe N«w^<^- in ^ produced by a cont»""^f 
mSication of the B>/? ^m^ or Root into it felf : And thofe 
^tftlmeticd 'Prosrejjion or Jnlrtceg do Ihew what 2)^*e 
or fPow^r each Tern in the Geometrical "ProUrtim Is of. 
^ ^or Example -, In this -Senw of -■ z is feoth the Firfi Term 
or Hoo?, and common Ratioj^ the &nw. 

Then a.Xa=+ the ifecoff^ 7en» or Square. . . , . 

And aXzXa==8 Or 4X2=8 the Cube Or T'/'/r// I'em. 

A^n a?uX2Xa=i<r Or 8x»=i<r the Fourth '/erm or 
3iiquadra. And fo on for the reft. . 

Kote Ti&is «^ ctf^^e-' 3rrt)Otat(on, viz. Wbe^i any Number ts 
JrA'mn Into it felfy and afterwards into that Produft, iSc. tts 
So hefiofen-mvoht^into itfelf ; And the Iiidices are the 
■fevrxmcnts of their refpeWve Powers yS involved. , 

IS according to thefe /«wMio»i, is formed the foUowmg 
y-^^^gof ^PtHMjeri; wheVeinthe JRoo^ is only one Singk Figure. 




This 7^^/^ plainly fhew6 (by InffeBmi) any Totter (under 
the 2^«r/^) of all the Ni?ie Figt^res 3 and tfoni diencq znay b# 



1. 
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taken the neareft Root oTany Squarey Ctihe]' Siquadrat^ &c. of 
any Number whofe Root or Side is a /^/^ Figure. 

But if the it(?c^ confift of y4t'(?, Three^ or more places of 
FigureSy then it muft be found by piece-meal, or Figure after 
Figure^ at feveral Gpexations. 

The Extra£tion of all Aoofi, above the Square (viz, of the. 
C«^i^, Siquadraty Surfolidy &c.) hath heretofore been a very 
tedious and trouble&me piece of Work : All which is now very 
much Jbortned, and rendred Eafiey as will appear further (Hi. 

When any Number is propofed to have its Ro(^ ExtraSedy the: 
firjl Work is to prepare it, by joints fet over (or under) their 
proper Figures 5 according as the given ^oiver^ whoie Root is 
ibught doth require 3 And that's dohe by confidering the Index 
of the given TaweTy which for the Square is i.for the Cuke is 3. 
for the Siquadrat is 4. &c. (as in the precedent T'able). Then 
allow fo many places of Figures in the ^ven (Po-weTy for each 
ySi^^/^ Figure 01 ^t Rooty as its Index denotes 5 -always beginning 
thofe joints over the fkce oi Unity y and iij^^ towards the Left 
Handil the given Number be IntegerSy and dQfiendxo^dxA& the 
li/]gA/ ifo»// in ^eciraal ^art^ As in thefe following. 

Suppofe any given Number j. As 75(^4038724^ which^I fliall 
all along hereafter ^call the Remvend. 

Then if it be Required to £xtraS any of the followinjg ii^^r^, 

it mull be pointed (according to (he foremqntion'd Conii^ationJ 

uixkhmaftner. 

• • ^ • • % 

Square Root Thus 7 5^40 38 7 24^ 

• ... • 
Cube Root 7 5<^4o 587 24^^ • , j 

^ - • • ..■■•• 
Siquadrat Root ^ , 75d4038724(^ 

, ' • • • • 

SurfoUdRoot ^ 75(^4058724(S[ 

' Or fuppofe the Number tp be 0,(^7403 5982^ 




Square Root Thus 9,^740359820 

L • • • • 

Then for. thc<C«^^^JR.cw/ 0,(^74035982 

• • • • ■ * . 
Siquadrat Root 0,^74055982000 

Now the Reafon of Pointing the given Refolvend in this 

manner j v/«, the allowing 2^tw Figures in the Square 5 T'/br^ff 

Figures 
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Figures in the Cube^ and i*l?»r Figures in the Siquadrat^ &c. For 
one Figure in the ile?e)/, may be made Evident teveral ways 5 but 
1 think it*s eafily conceiv'd 60m the *!table di fivgle Vowers^ 
i^herein you may obferve that all the *F(rJoers of the Figure 9. 
(which is but ^Jingle Figure) have the ihxic Number of places of 
FigjureSy as the Index of thofe (Powers denotes : Therefore fo 
xhany places of Figures muft be taken or affigned for cvQty Jingle 
Figure in the Root. Confequently by thefc Joints is known 
how many places of Figures there will be in the Root^ viz. So 
^ahy ^Points as there are, fo many Figures there muft be in the 
Root J and whether they muft be Fttegers^ or Decimal Tarts^ is 
uafily determined by the refpeflive places of the Joints. 

Sea. a. To Cirtraa the aquare IRaot. 

Atid F/>/? how to Extract the Square Root^ according to the 
common Jffethod. 

Itaving pointed the giv«i Refohend into' periods of To^e? 
Fipc¥£t\ as before direfted ; then by the TiWe of ^O'wers (^or 
€tber'Wifi) iit\A the greateft -^^^^ that is contained in thcfirjt 
defied tc^^Ltis the £^t Wand 5 (fettingdown its Rooty like a 
^totient Figure in Divifion) and Subjira£i that Square out of 
Sifefaid SPeriW of thfe ticfolvend : To the Remainder hrinQ 
AbWtt the weict ^eritd of Figures^ for a fDividend^ and double 
the i?:o(?r of the firft Square for a tDivifor j inquiring how oft it 
may be had in that Dividend 5 So as when thp J^iotient Figure 
is annexed to the i^vifor^ and that increafed 'Divifir being 
Multiplied with the iame ^lotient Figure^ the TroduSi may 
be the greateft iJiimber that can be taken out of that Dividend 5 
which SubfiraH from the faid Dividend^ and to the Remainder 
bring down the nejrt Period of FigureSy for another New 
Dividend : Then fee how often th0 Laft imreaJidDivifory can 
be had in the Kew Dividend 5 ('*M;/r* r/?^ ^7?^^ Caution as brfore^ 
^iz.) So as that the ^lotient Figure being Annexed to the 
Divifory and that increafid Divijor Multiplied with the fame 
^otieizt FigurCy their. TroduEi may' be the greateft Number 
that can be SubflraSed from; the i^ew Dividend. (As before;. 
And & proceed on from Period to period $ (viz. from ^c^/V/r to 
Toint) \TLxhe\(^tyi^imt manner y until all be finiflied. 

An Example or T^t'o being well Obferved will render the Work 
of forming the l^cw DiviforSy &c. more fP/^i;; and JE^^, than 
can be Exprefled in a Multitude of Words, 

S^ampk 
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Example i. Let it be required to Extract the Square Root 
out of 5721999^0721. This Refolvend being prepared cnt 
pointed as before dire^ed, will ftandf 

• Thus 57 2 1 999^^07 2 1 ( 75(^439 the Root. 
49=:the greateft Square in 57. 

j.CDivifor 145) 821 

5_ 725= 145X5 

2.2)ivifor 1506) ^6^^ . > < 

^ ^903^1 50(? X <f 

^.fDivifor 15124) 66^9)^ r 

4 d049^x 15124x4 

j^fDivifor 151^83) 5^007 

, J_ 453849f=;i5ia83X5 

i.jDJvifir 15128(^9) 15^15821 

9 13^15821=1512859X9 

5Prc?o/75<^439X75<^439 =: 5721999^0721 the RefoIvenJL 
Example 1. What's the Square Ro^t of 1850701,7(^4025 ? 

Operation 1850701,7(^4025 ( 13(^0,405 

I- 

3 ^9 



— — r- 



2(J(J) i(Jo7 JHence 13^0,405 is the 

^ i59<^ 4 Rf0$ required. 



17204^ 1101,75 
4 1088 16 



1720805) i3d04Q25 
5 13^04025 



• 1 



K^ ***9 



(o) 
Example 3. What's the -S^w^r^ Rjoot of ofiio^ 6 ii^ decimal 

^arrs^, , 

Opration 0,0^07(^225 • (0,2455 -the Root required. 
,04=, 2 X 1 

>44) ao7 

J; ^ I7<^ f 0,2455 Xo,245f =2 

,485 3152 Trt't/ S 0,05075225 the 

5 2915 t Refolvend. 

^925) ^4^2 5 

j S&4525 

«il«to«MB«M» -11 1 ■ <» ^ 

^ (0/ W^at 
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What is here done in Whole Numbers^ Mix'd Kumben and 
IDecimals^ may^lfo be done in Vulgar FraSiom 5 if you firft 
Change the given FraSion into 2)ecima/s. (As in SeS. 5./. <^8.) 

JExdmple 4. Let it be required to Extrafl: the Square Root 
of ^. Firjt ^=0,^4 

Then 0,^4 (,8 the Root required. 
><^4 

In thefe Four Examples the Refdvend hath been a ferfeEl 
Square 5 and therefore the il(?e?f hath been Extrafted without 
leaving any Remainder : But it very often happens that the 
Refolvend, is not a true Figurate Number y according to the 
propofed To^er. That is, it's not a ferfeS Square^ Cube^ 
Siquadraty &c. And then fbmething will Remain after the 
Extraftion hath been made throughout all the Joints. Such 
J^umbers are called dtttH NumberSy and their Roots can never 
oe truly found, but will become a Continued Series^ ad infinitum s 
If to the Remainder there be ftill Annexed Cyphers according as 
the propofed Vo^er requires, viz. by U/vo6*s in the Square ; 
three's in the Ca^^ 5 Four*s in the Siquadrat^ &c. And the 
Operations continued cai as before. 

Example 5. Suppofe it were required to Extraft the^T^^^^r^ 
Root of 6^6%. . . 

Operation ^9^8 C85,4745, 5?^- 

<^4 
Id?) 5<^8 

ldd4) 79)00 

4 66 $6 

iddSy) 12 44C0 - 

7 1 1 dScp 



Id5p44) 759100 

1^6*9485) 91524C0 

5 89474^5 

1(^(^9490 784975 ^c. 

Thus theJRce?^ of any Surd Number mzy be continued on 
to what ExaBnefs you pleafe, but cannot be truly found. 

In my Compendium of Algebra^ Chap» 9. 1 h<ive*ppopofed 
another way of Extra£ting the Square Rooty and there given 
Examples of the Work : which to avoid Prolixity is thus 5 

Having 
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Having /e^/«/^/^ the given Refolvend, and taken the Greatefl 
SqtlAre to the F/ry? ^omt from it, as befwe. Theh ^imde t&6^ 
Remainder of the whole Refilvefui by 2 (that is, halve it) and 
Voint it a New. f ThitJ I call a :N'^w T^i'didend) Then make the 
JRoor of the Firfl Square a "Divifor^ inquiring how oft it may be 
found in the New dividend to the oext Figure forward 
referving that Figure under the next ^oint^ foi- the half Square 
of tfec ^tient ligure. Which being found, Multiph the 
fDivifir with it, /at^/;^ to that ^rbduR the y^«j of the baif 
Square if there be any 5 As in plain 2)ivifion. 

Then ^««^^ the ^otient Figure to the Lafi 2)ivifor for a 
New 2)ivijbrf with which proceed in all R^fpeas ks with the 
Lafi 2)ivijbr 5 And ib on until all be ifinifhed. 

Examjfle 6. What's the Square lioot of i^^cd^^g^ 

• •••• . < 

Operation a^po^dyp^p 

"- a 5 { 5 The Firji Singte koot 

%) ^90661^6^ Tht Remainder to h&2)ividedhy%, 

^ • • * • 

FirJlRoot 5) a45333984,5 C 54<f8t 

+ 4 3.oi=5M '-A- i ^Q Square ^4 viz.* t=ii 

Z)mycir 54) 373? 

+ _£) ^258=:54X(^ : + I the *$j«^^ of ^, 
fDivifor 54^^) 47539 

+ 8). 437122554(^x8: +i the Squareofi 

!Z)m;/l&r 54<^8; 382784,5 

+ 7 38a784 >5=:54<^^X7 t 4" t th^Squareofl 

Hence the Hoor is found to be 5458) ^' 'tt^^i required. 

All the difiiculty in this Method is only in the true placing of 
the half Square ox ^^^lotient Figure y when it happens to be 
an Odd Number $ In that Cafe you muft bring down one Figure 
more of the Divideiul 5 viz* of the next Period y under which, 
place the odd 5 that will airways arife from the half Square of 
an odd Number ; As 7 whofe S^Juare is 49 5 the half of which is 
44,5 to be placed as in the Laft Operation of this Example, 

N. B. Jyhen the Number of Figures in the Root ofajzy Surd 
Number dire limited j yoU need Hot froeeld in ExtiraSing r7;e 
m)hoie Root as before 5 but only to One Figure more than half 
life defigned Numbct of Figufes 5 far the refi may be obtained 
by flain- Divifion only* 

S fixamfle 
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JExamfle 7. Suppofe it were required to ExtraEl the Square 
Root of 7 (a Surd Vttmber) to have 1 1 places of Figures in it. 



7 

4 



f 2,^4 5 7 5 r Firft part of the Root^ 



Remainder 



I, <}o=-half the Remainder. 

i,58=:ax,5 : + 1 the5'^/<rr« of o,tf=ao,i8 



■T .04 



HAi 



;-+ ,005 

,+ ,0007 

. , aM57 ) 
rt- ,00005 

^ a><^4575 ) 
•1- ,000001 



1200 

104? 
■ '# 

152000 

132125 

■■ • 

1987500 
185174s 

13575500 

1^228^25 



•il^ 



M« 



a,tf4J75i 



54^87500 
2545750s 

8229995 



Having thus got 7 of the 12 Figures required in the Root 9 
the reft may be eafily found by the Contrasted way of 2)iviJion 
j[frofofed in Vage- 6%. 



« » • • 



Thus, 2,^45751) 8229995 

79373^5^ 
292742 
2<f4575 



281^7 
a<^457 



1710 
1097 



(a>^4575i3"o« 



/ 



(13) 

KenceTiind ike Root of 7 To be 2,^*4571 jziofi 
jSs ^as Required. 

Thus you have Thvo ways of JExtraEling the Square Root^ 
either of theja may h&Pra£ii(ed^ every ope likes beft* 

Sea/ 



u «x 



^tm^^mmm^mmt 
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Sea.;. 7c) (&)tr«ct the Ctibi^ ItUtoe. 

The Method that I ftiall here propofe fot ExtraSwg^t, Cube 
JRoot admits of Two Cafes ^ both which are to be very wdl. 
obferved. 

Having pointed the given Refilvend^ (as before direfled) viz^ 
into Periods of I'hree Figures 5 Then feek a Ce/^e Number by 
the Ti^fe of Vdwers (orotherwife) that comes the ne^refl to thq 
Firjl Period of the Refohend^ whether it be Greater or Zejs 

than that Period. 

» • 

Cafe I. If the Cube Number fo taken, be Lefs than ^e p/>/? 
Period of the Refohmd. ~ 

CaU its Rooting tifan^Utt^ 
And Subjtra£lt\i2X CubeGcom the JF/r/f period oith^Refolvend. 

Cafe 1. But if that Ci^^^ be greater thUn the ivr/? Teriod of 
the Refolveftd. ^ 

. Coil its Root i^t^ than JnS. 

And Suk(lra3 the Refilvjjffd from th^t Ce^^, ^tmexi7tg 
Cyphers to it, tibat fo SubftraSion may be. made. 

To the Firfl; Hew^ wh^er it be Z^J5, or ik&r^ than y«/?. 
Annex fo many Cyphers as there lure remaining Toints over the 
whole 2fiw»fi'^j of the Rtfohends^ voA\Mftltiply it with 5 5 Then 
make that ^rodu£i a (Divifor $ by which you muft ^v/^^ the 
2)ifference between the Rejb/vend smd Ae fere£aid €'«j'^^ then 
will that ^otimt hQ the Refihend Skpreffed to a Square ^ and 
therefore it muft be pointed as fuch : viz. into periods of 7w^ 
l%f/r^^each. That being done, make the F/>/? itoof (without 
thofe Cyphers iS^ivjcn^ Annex d to it) a IDiviJory inquiring bt)W 
oft it may be found in the Firfi Terii>d6[t}kQ New Rejblvend^ fas 
before in Extracting the Square Root) with this Confideration, 
that if the Root^ (now k divifor) be Zefs than fuft^ as in Cafi 1. 
you muft Annex the ^ment Fimre to ir, and then Multiply 
the Root fo increafedy^^iMo the laid ^oiient Figure 5 Setting 
down the C/>2/V5 place of their ^roduB under the Pointed Figure 
of that Teriody SubflraEiing it, as in 2)iviJion. And fo on trom 
one Period to another. As before. . 

But if the faid Root (now a 2)ivifir) be ^<?r^ than y^^/, as in 
C^Je a. Then you muft Sabfira£i thei ^wtient Figure from a 
Cypher Annexed ^ot fuMofea to be Anne^ to the faid divifor 5 
Multiplying the iloo^ 10 2)ecreafed into the ^otient Figure 5 
fettiiig down their ^oduSsLS before, ^<?, An Example or yitd 
ift ea^i Cafb will rendor.the Work y/^^rw and Eafie. r 

: * S 4 JExampif 



mfmrnumm-mmamm^ 




^vitfjmtu% Part r. 



Examfle i. 
What's the Cube Rmcf i ^6 ^6^18^ the giycn Refolvend^ to 

• - • 

be poipt^d thU^ I4.53<^3i83 ( 5 the Firfi Roof, Zefsthm!/ri/f. 

12 5=:tne nearcft Cube to 14^ 

500 X 3==i50o ) 213(^3183 (" 14242,12 Kew Refelvend. 

rirft iio(?^ 5 ) 14^42)^ ( 5^7 *« ^^^^ required, 

+ a 104 

4 7 3<^89 

2. fDivifor 527 (153) the Remainder to be rejected. 

Here the itoi?/" 527 is the true Root at the firjl Oj>eration^ as 
inay be^i/?/ytriedby J;iz;a/a/«ig:it. ... 

That is 527 Y, 527 X 527 = I4(^3<r3i83 the given Refolvend. 
But if it had not been the true Root j Then every thing that 
hath been here done oiuft have^been jrepeated 5 OYity infiead of 
the frji Jingle Root (viz^ 5) jfeuKjnuft have taken the hicreajed 
Root (viz. J 2.7>'aiid this I calL^a Second Operation j Which 
woyld Ijimdje' tho- I/aJl Root to Nine placds of Figures j 
viz. every Optratiot^ Trifles the,. Number ofplaccs in the Lajt 
Root 'j As will appear fu*thw oBvt.^ . 1 -' 

N. B. Jt often happens tkat Four^ ' orfimetimes Five .Places 
cfpignresmayietaksf^ifitptbe.&)ot ^ EfpeciaUy ^benthe 
^eond 4>kGe proves' to he -a (^pber. [' I'hatis, ixben the Fir fi 
Cube' comes very mar to fi^^Firft-^PerJodofthe-Bieiblvcnd. 

JExample %. 
• • • ' • 

What'^thcCivi'^il^^/or (^7^^07824255^ f 4600 Root Zefs 
Firft ne^reft' Ci/fo=(^4 '"'■'' ■ *^ fthan7«j?, 

Ro6t 4000 X 5=i2coo j ^35078242^^' f 2^2318,(^8 

• 4 y • • • 

l.!Divifir 40 ) 2923 • 

-|- 7 2849 
z.'Divifor '407) 74«B 

3. fDivifir ^op ) - 3347,^8 

' • 4 8 . 3^57,44 &c, 

Roof=i 40^158 
In this JBxample I have taken iv-y^ Figures into the i^(?(^^ 
bccaufc the ^J^cc?/;^ Tlace proved to be a Cjv/ ^^r.' Apd in thefe 

.. * Five 
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Five the Excefs is not an Unit in «he Laji Tlace 5 for if there 
were msLdea SecondOfermo^i^ the Roof would be 4071,78 &c. 
As may be eafily tried. 

Example 5/ ; ; 

Let it be required to Extra6l the Ctiks Root out of this 
Number 'j - 

^ Viz. p7^37P<^0298po73p<^027p(^302988^o 
The nearefi Cube to 9^6 is lopo ivhofe Root is iq beinriSott 

than juft • • . . 

Its Cube is loooooooooooooooeooooooodDopopo 

+ P7<^379<^Q^p8po739do279<^;o2988po the Refolvend. 

Rem/zim-2^6zo^9'joio9i6oi9yzQ^69Txyiiio • - 

The Firft ilt?t?/ 10000000000X3=50000000000 tho fDivifor 
^hen 30090000 000 j ^3tf20397oi092d63972O3"^9'7oii"i6 (^ 

; OOOOOOOOQO 

Firfl Root JO ; *787346:5d:703o8tf79po — New Refoh. 

— 00 * ' ^ * (0079:^9 

I. fDivifor 100 7873 

%. 2)ivifor 5>93 92i4<^' Firft jRi^^teioooooooooo V 

-JULJ! ^^^^p — 007929 . ;, 

3. 2>rj//5r 9921 29575^ 5?9207ioooo 

-^ 2 " 'i984i<J" 

4« 2)ivifor 9P?o8 9734070 

— ^ 9 8928^39 

5r2iivifof 992071 &c. 

At this Firft Operation I take but 9^207 to which I AnneJt j' 
Cyphers for theRemaimfig Quints, viz. 992®7C)ck)oo which being 
Involved to the "Third ^o^^er or Cube^ for a &to«^ Operatkn; 

will be 97<^3v8i5<^022743ooooooooooooooo ' 

— 97<^?7P<^02989o739<^o279(y3O29889o Refilvend • 

■ ' m a. ■ ' I..— ■■■■I n il.. I I > ■■, i ll .,1 , 

Remaiiis j8553033d'^905972o3(J970Uio ; 

TheLaftil^or 9920700000 x 3=297^2100000 the ne*w!Divifir 

Then/- ^97^2100000/ r85'y3a3 3^(^90397203^9701 1 to (♦ ■ 

■ ■■■ ■» III 

* (5*2 5 3 7 7 841 9 2 1 09 r The Quotient of 2>/>a; Refolvetid. 

Laft /?a0^ 99207 being j^e^r^ than Jfe/?, therefore the new 

^mmts, muft he SubfiraSled^ as in th^ Z^jf? Operation. 

' , ' ' " ,■♦'■"• ^ 

Thus 




NkMM 



3.titi|iiutlcfi. 



Part I. 



■■M 



Tbut 



99^1 ) 
— 6 



^23377841 921091 ("^2835,45 



5952584 



jyivifir 9920(^4 



s 



281 39441 
1 98412 7i^ 



Divijbr 9920^38 

{*) 9920<i^372 
— 5 



992063717 
— 6 



^4037 



92 



8298165 
7936509l7<^ 

36I656I16IO 
^97619 



II5I 



Note in thisOfe^ 
ration all the 

. Figures on this 
fide the Line^ 

. €^ ^// the ne-ix) 
Bivijhrs after 
the(*)areufe'' 
lefiy ?5? migbP 



04599^^ ha^e been 



9920637164 
— A 



595231822984 xnmtted^ 



4513 
39^8 



9920<r37i634^ 

— ,05 



22500700 
2548^544 



544 968 1 41 5600 



I* !■! 



45<I 



« « 



992p637i4^S*^J 
Laft il(W/ .9920700000 • 

— 62856,45 &c. 



0318581775 



&Ci 



•p^"^^^^^^^" 

9920637163,55 iSaQ Koot required. 

Th«8 I have oiftaitied tJie C«fe Roo^ to ^welve^Jacef- of 
Figures^ ^». 992otJ37i63,55 at5F^o0^er4r/o«5 j.beingbutan 
i7«/f too ijuicli in the Zafi ^la^^ ^otity as may he tried by 
involving ix. to ^Cube^ and compariit^ that €^2^^^ with the given 
Refolvend. 

In the fame manner the Cube Roots of pecimal^ Tarts 5 or of 
Vulgar FraSions^ being firft changed into Deeimals^ may be 
£xtra£ied. - ' 



■i^»*^»- 



Sea. 4. 7i> ^eKCraa //to SSt^MtiaKC ItUat. 

Ifi JSTtra^iffg th^ Siqtiadrat RoBt^ or that of the Fourth 
Tower 5 fand indeed the Roois of -all: leven Towers) there is 
fomei^all DiJjicultieSy not fo cafily Exprefs'd and Explained in 
a few words, as they are by znyilgebmick Tkeorem (fuch as ftiall 
be ftiewed farther^on) I have therefore in this place, made choice 
9^ Ep^aSing£\xki Rw>ts bySTwofeverai ExtraSiVfd 5 Aeldthe 
rather, becairfe J frefutm the Readen by this time thoroughly 
acquainted with the bufinefs of EpcrraSfipg' the Square Root^ by 
which this may eafily be performed. Thus 5 

ifiift, • JBctriri? the S^iiore Root^ di the jmspoiC^A Rejolvend^ 
Then the Square Rk^x^iI that firft Reot:^^\ he the Siquadrai 
Root required. 
V * JExam^lfi 



Chap. II. Of eictractfns iKoot0, &c. 1 9 ) 

Examfie i. What's the Siquadroi Root of 4B575}24i^ I 
Jvr/i EoGtraSl its iS^wr^ ilo<^/. 

Thus 48 J 7 55241 tf, 

— 35=:the greatefi &putr€^ whciie JRo^/ is 6; 

12 57 53a4i(J Kemainder to be Divided by z* 
• • • • 
IirftUe^o^ tf>) tf287d<f2o8 {6969$ 
4_P 5805 

-V- <^ 4158 

ri" 9 d258o5 

^P^P 4I8158 

418I58 

... 5 being the firfi Rooty whole Square liaiat 
Then d^^pd c ^^ fiow lie JExtra£led. 

ap(^^^ Remainder to be Divided by 2, 
Firfti^Otf; 2^ 14848 ( 2^4 die Siquadrat Root as was requir'cL' 

2d) 1048 
•+ 4 1048 

2(^4 ("o) 

This is fi) Eafie I need not infert any more Examples^ 



■r^ 



Sea 5. 20 (Bmatt the &tttfal(8 Eaot. 

Having feinted the gjven Refolvend according as its Ittdex 
denotes 5 v/iB. into Periods of P/ve Figures 5 Seeking fuch a 
Surfolid Number in the TiW^ ofToicers (or otherwife)a8 comes 
the neareft to the Firfi Period of the Refofvendy whether Greater 
or Zefs 5 and call its refpeftivc Root accordingly i viz. More 
than ,JW/J 5 Or Z£?/} than ^^^ ^ Annexing fo many Cyphers to 
it, as there are remaining5Pmt?^i of whole Numbers in the 
Refolvend. As before mjExtraEiing the Ca^^ il(?(?r. 

Then find the Difference between the Refolveitd^dSiA. the Stirfolid 
Number io taken, by fubfiroEHng the Zeffer from the Greater^ 

(u before in the C«^^> Next find the .C^/^^ of the aforefaid 

Surfolid 
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StiTfolid Root with its Amtexed Cyphers^ Cwhich you may alfo do 
by thie ^able of lowers) and Mtdtifly that Cube with 5 the- 
Index of the Surfolid, the ^rodu5l mufl be a tDiviJbrj by which 
the Difference between the Refohend and the Surfolid Nu?nbet 
mvAho tDivided^ that fo it may hcdej^rejffed to a. Square {^ 
before in the C///'^J which muft be pointed into periods of Twt? 
Figures each, calling it the New Refolvefid^ (as beforej. Then 
mdcethe FirfiRoot^ without its Cyphers^ 2i^ivi for Inquiring^ 
how oft it may be found in the /»/? Period of the New 
Refohendj with this Confideration^ if the Root ("now a Divifor) 
be Ze/} than ^/, you muft Annex Thrice the Quotient Figure 
to it 5 but if it be jkore than y«/?, you muft fuhjtra5l ^mce the 
^otient Figure from a Cypher either Annexed^ or fuppos'd to 
be Annexed to that Divifor or ilcor, Multi flying it fb increafedy 
or Diminipedy with the faid ^otient Ftgfire^ fetting down 
their *FroduBy &c. As before. An Example in each C^jJ will 
tender it plain and eafie. 

Example i. Suppofe it be required to Extract the Surfolid 
iioot out of this Number 1 2 509 502005^ 375. 
• • • 
12309502009375 The Refolvend Pointed. 

The neareft Surfolid Number to 1230, the Firft Period of the 
Refolvendy is 1024, whofe il(>o^ is 4 being Z^yJthan y«j/?. 

r 

• • • 

Therefore 1230950200937J 
— 1024 



20(^9 502009 375 their Difference. 

Next the C«^^ of 400 is ^4000000 per Table^ &c* 
And <^4oooooo X 5 = 320000000 the Divifor. 
Then 3200oeoooj 20^^9502009575 (($^4^7 ^c> 

• • 
titR Root 4) 54^7 C15 
-f I X 2 =r 2 42 Firjl Root==:^oo 

-f 15 



Divijor 42 2257 -■■ ■ ■ 

•+■ 5 X 2= 10 2150 the true JR(^c>/ 41 5 SiS required, 

■ Divifor 450 (117J the Remainder to be rejeSed. 

That is 41 5 is the Surfolid Root of the given Refohend. As 
may be e^/j^ tried by involving it to the Fifth ^orjoer. 

Viz. 415 X 415 X415 X415 X 41 5 3=12309502009375 the 
given Rejolvend. 

Example 



Ghipt n. qt (gytractiCTS Bootg, &c. 157 
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JExanfflei. VlhsOi^s ihc Surfo/id it«>/of 252783455P875 
The nearejl Surfolid Number to 232 is 5143 whofe jRoc?/ is 3 
being More than .9%?. 

Therefore . 2330000000000 
— 24^7834559^73 



- 



Remains i02i<^544oi27 Fbt^7)ividend. 
The Cube of 300 is 27000000 And 2 7000000x5^1 3 joooooo 
Then 1 3 5000000 ) 1021^5440127 (75^,7810 'S^vr ReJblveTiJ^ 

• » • • 
FirfiRoot 300) 75<^,/?io (2,5^8 - ,. 
-^ 02 X 2 =: 4 , 5^2 

m I II » ■III* • 

iDivifor" 2^6) i<r4,7^ 

~,j X222: 1,0 147,50 



z^SDhifor a95ioJ 17,2810 

*— ,05 X 2 3= ,10 14*7450 



\ 



iP4>P0 ) i,53doo &c* 

• ,The Firfi Root was 300, being Mor^ than ^fe/fe 

Therefore it is — 02,558 

The ^ew Roof^ i5)7>44a And is very near tlie tfu6 
Ho^/, which is 29 7,436^ '6?^. Kovir the jR^i[/S» why 

t&is Roof conies out to fi> many places of Figures af . ibe Firlt 
Operation ^ is becau& thcr /vryl Siirfglid Number was fo hear tho. 
Refolvend^ &c. As before 






6c^6. To ^istda the tliiit t>f rk 1»ifmt €\^ 

This may hi eafily performed by 2cw ExtraCiions 5 aGiordiajj 
as its Name Denotes. ji - 

Thus, Firft ExtraR the Afuare Root of the given Kefotvend % 
then Extras the (^/^^ itcK^r of that Square Root : A^a it will* 
be the Root Required. That isi it will be ih&Ro^ of the Sixth 
^ower. 

Or thus, f iSrft ExtraS fhe CV//'f A^/ 6f th6 Refihhid, tlien 
Extras the 4f^2;i7r^ jR^o^ of that 17//^^ JRo^/ : And it will be th* 
Root iiequired. 

Exafle I. Let It be Rc4uife<i t6 ^sdtta^ the Siuai^i Ciibei 
Aodt dutbf thh Number tt^si^^izisiiSiiCif the R^fok^end. 

Firft I Extras the 5^tfre jR^ctf ot this Bjefihatid% wha<I^ I: 
tik^ tbbc the baft and eafieft way^ 

T Thus 



198 aiVft^mettCfi. Part, I. 

Thus. 

— 9 

Remains 55220537353515525 To be halved. 



• ••••*•• 



iTien 3 ) 27(^10258^7^757812,5 C 381078125 
+ 8 272 

* 38 ) 4102 



m • « 



.3810 ,) a97tf8«J7 

■+ 7 atf<f7245 

38107 ) 309^22^ 

■+ 8 3048592 

381078 ) 4.753475T 

[+ 1 38107805 



■4 m 



38IO78I ) ' 95259528 

j+ 2 75215522 

38107812 ) I9053905l2,j 
]+ 5 I905?905i2,; 

381078125 (o) 

Haviflgfbund the Sfuare Roptci die giTcn Refohm^ I 
proceed to EsctraS the Cube Rccf of diat 4S'^Mre RtKft^ 

* • • 
That is, of 381078125 

— 343 = t he ncareft Cw^f, it$ Hotfr is 70* 

Then 7oOX3=:2 100) 38078125 ( i8i5t • 



• • 



Firfi Root 7 ) i8i5i ( 25 

+ ft H4 

I. fDmfir ' 72 > 3751 lirfl JRo^^ 700 

+ 5 5525 .4- *J . 

^fDivipr . 7;iJ (ij5> 72J 

iiencel find 72 j to be the Sqmf6 Cuhe Root required j as 
fl|ay eafily be tried by Imping it to the Sixth T(ywer. 

That i«> 7>5>^7a5><7^J^7a5X72|X725 will be found 
ami4}2ao; iU%iiiii%i ths given RefiheruL 

6ea. 
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Sea. 7. To (fotriut rbe HfUot of the Seventh ^Ottifr. 

Having ^<v^^ the given RefihendySisitalfidtxiDemteSy Vh 
into Periods di* Seven Figures y Seek oot fifth a Numbfir'iX thi» 
Seventh ^ower^ by the Si^We <if ^coders^ as comes neareA IP 
die' JRfr/^ 9>eriod of the Refilverut 3 whether it be Greater « 
JLeffir^ caUitig its reQ)c£live il(?c?f iMfcre tJian y«/?, or Xe/I tha^i 
Jufty Annexing its ^tG^t Number of CyfherSy &c As in di^ 
Cube and Surfolid. 

Then find the ID/^^^c^ bet^vvecn the givtn Replvendy mA 
thsit Ntff^er of the Seventh "Tower (found by the Ti*/e of 
Vipers) by SubftraBhtg the Z^/^ ftc«ii the Qreat&f^. 

Next find the Surfilid or JR[/S? ^Power of that Jtew^ with ifip 
Annexed Cyphers (which you may alfe do by the IZil^/e <^ 
V^sbers) zmM^hifiy that Surfilid Number with 7, the J«M^a^ 
of the given R^lvend^ that ^roduB muft be a SDivifir^ kf 
which the forefaid fD//fJr^«(;^ touft ho^ivided 5^ that fe it jnay 
he iDeJtreffed to a Square^ to be5Pa/wff/^, &:• as befiwe in tli^ 
Cw^, &c. then make the Vifft Rm^ without its Cyphers^ % 
2)ivifirs Working widi it and. thfe N^ Refihend (iaa befiw) 
only here you muft Incriafe^ or fDiminfJh the SQhiJir ifi^ 
ttihrhe thQ ^ctienf figure. .' ^ 

Exmfle^ 

• • • » 

^ 375*3^555955078125 liitRefpPoend pointed. 
— 1173 r*^ nearefi Nmber of fh& Seventh ^owern 

J55436'j"53p55o78i25 their ^Difference. 

. The Firfi Root is 500 being Lefi than ^fiy And the JRj^ 
fPoHver of 300 is ^490000000000 which being Multiplied ;Wfj\ 
7 is 170x0000000000 for a IXivifir^ by wchthe aforeuia 
SMfferencerxixA be D/v/*i/ 5 wMch Comra^ed niay (b^ thus 
^701; 15543^55 ("9137,95 &C* 



•» w. 



FirftRoor 3 ) 913? (^5 

I. Divifir 36 1957 ~ ^^- 

+ 5x3= 15 187s '^ True Root 325 

jiSP/vi/Jr 375 ' /tf2)t|ielU;»^/i»^toberejcaedasbeforo 

Tp % Hence 



■ V ' Jl^ ^' " ■'■■ > * 
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Hence I have found 525 to be the 7r«^ Root required, that 
is, the ^rue Rata of the S^j^t^I^ tPwen 

I think it needlcis to woceed farther 3 wsr. to infcrt Exam f lei 
of ft/giw^ G^o^xers. For it wh«t is already ^one be well ui^lcrflood. 
It will be £a/fe to conceive how toprpcecd in EoctraHifig rthe 
JJ^^ of any Sivgle Tower how ^/g^ ibpver it be (for the MetbcA 
Is General and alike in all Q^oKvers) due regard being bad to 
their Indices 5 and to the Pir^ Sii^gk Side or Root, Thatis^ 
HvhetKerit \)cMorey or Zefi m^yiijl^ &c: 

Tet methinks I hear the young Learner iay, 'tis fefftble to 
follow the 2)ire£iions and JExamfieSy^s they are here kid down j 
i)ut ftill here is not the Re^on why. th^y are fo, andfd, 
Terfi^^d'^ And why there Ihotdd he ^./Remainder Left 9&ti 
ihc^mie ^(H?r is found 5 v;>. wh^the ^ven RAfilveitid hath 
a 2^«e ilfl(?f of its kind. 

. HTis tm^,- the ReafinstSt\ieX^M^ not h^r^ W4 do^Rn \ neither 
wdeed can they- be r^rcd & plaiii aftd^toteJU^We by Wordj, a« 
lyy isan Jlgebraick TrocefSy from vhepce thp ^^>rfMf5 or Rules 
here given, had their j&y? Inmntionr^ ,fts /hall be (hewed, in the 
next Vairt, tevhen I cftme to ^rqit jBff R^ol<^ipg Cg^ipQUndqd: m 
^MfeEled JEqnations.^ W^YfiT, /, t«ke. tbi^ • flwiil:- ai)4 . General 
Accom% cf<^i^ Med^od, , : vj , . . v ii^.i: > 

This, and all other of the new MsthpissiXx^n^erging Serilss 
(as they are called) are very 2)ifferent from the Former (and 
flill common) Methods of E^ra^ing Roots^ which requires the 




'Avhich yiuft.then'be: Wholly begun a JW^^v*^ ^t('\Leafi from that 

^JPm'of'n "whtrd^^'JEmfrfiryicHtBrod. ' * ■ r •' ' 

• Battht J5ritl*/w-andD^J5g«tbf..tbei^^ I hav«'bei« 

Laid dp^n is quite othcrwife )*4t being 'fo Witrived^ ^ Ttfe 

gradu^My LeJJen the Difference betwixt any propofed Vower^ 

and the like ^o-ir^r of another 2v^t;«?)'(T^i5ftnea ^ '^i^- itLeJjfens 

that Differ ^fiW-wntii it^ eiihcr ^liteVaiu^tped^ t)r become fo 

Injinitdy^allv^XohtJiifignificant. ''- . . ", ■ i 

'Therefore :when jftjy Iffij^ber is pr9pp$id to have ita Aco^ 

J^traded ^ it is here required. to take the* next Nearejl tioot 

tJftbc F/r/?- *^f r?/ in th^ jRir/^/t^^ j"^ that fo' the Bi^^rtf^^ 

':, ' ' i ;* jpctwixt; 



mm 



Chap. II. Of <|l)(tntCtm!S B0Ot]S« 8cc. 141 

betwixt the given Refolve^dy and the Howogeneal Denver 
(vizi the like ^C'lver) ot the Root thiis taken, may be Zefs cithei: 
in Exe^py or fDefeif* Which difference being Reduceiy or 
fDefreffed Zo'wery becomes fb prepared, that by ptaln fZ)/'y//?p;z 
^^comparatively) there will arife luch ^otient.rigurei as will 
both CorriH and Increafe the Hr/? il(7t7r to Three places of 
*Figiires 2A leajl^ fometimes to Pcf/r, ot Five places ot Figures ; 
according as the faid Firfi Differ e^ice happens to be More or Lefi ; 
Jl^of which you may hare Obferved Inftances): But yet there 
will be a Remainder left, and' perhaps an jLocceJi or Dg^5 in 
theiloc^r fojferre^^J^i^ 5 viz. in the Z^/iv^f/r^'oT it. • 

. Now to ReBifie the {aiA ExcMot Drfe5f in the Uoor, and 
to DiJZ^oi;^ whether the given 'Rejhlvend be a 7rf/^ Figurati 
!Nww;^^", ornotVThatis, whether it have a Twp./tW^ of its 
kind. It will be Ueceffary- to-malce a ^^e:p;;/^ Operation ; by 
taking the R(fot fii IncreUj^dj^ disii' proceiedtf7g "^ith it and the 
given Refilvendy in all reftefts as in the firft Work HiJ^e to thp 
yyb/r// JExample otExtfaSing the Cf/*e il(?t?/') I iay„ if the given 
JR^jofew^rf havea ?lr«^^^^ifv ^t will appear at this Second 
Operatim^irA all the afoi^laid T^tfferencesfiici-^fiVi be Vanquish d;^ 
<PrQvid$d the JRew?? required is hot to have more than T^r^^ (or 
Jb7/r)-^laces of Figures in it. 

But if the Root be to have more than T'hree Figures in it 5 Or, 
that the given Refolvend prove to be a *Si/;v^ Number. Then 
there will be a Difference as before ; which will afford Quotient 
Figures to Re^ifie and Increafe the Root laft taken, to * Three' 
times as many places of Figures^ a$ it had at the beginning of 
that Second Operation. As you may fee in the aforefiiid 
Exdmple %. of the Cube Root $ wherein that Root is Increafed to 
Twelve places of Figures at T'^wo Operations : which if it werato 
^ ExtmSed-i^ie &id(vanA iWWcommcn) way, it would require 
at leaft Forty times the Number of Figtu-cs I havQ hereufed. 

Again, if there chance to^ be a Miltake committed in any 
0/^r^r/c^» pcrformM by t^e Method here laid down, th^itMjftake 
will not deftroy the precedent Work, but will be Reftified in 
the next Operation^ although it were not difcovercd before. And 
thus yoU may proceed Ipn to a T'hird Operation^ which will afford 
a 7 places of Figures in the Rooty &c, with very little Trouble, 
if comjfared with former Methodi, 

I 'JJiis Vief Account, which 1 have here given, (by ^xay of 
explaining the ttature of this Method ofExtraBing Roots) being 
wellconfidercd and compared with the feveral Operations of tho 
foregoing Examples, mutt needs help the Learner to form fuch 
$in Idea of it, that he cann(»t (I prefume^ but underttand how to 







Pirtl. 



proceed in ExtraSing the Root out of any. Stifle *f oncer ^ kow 
highibever it be ^ without the help of an Algebraick theorem* 
I^oty but when that comes to be once underftood ^ the Work 
will be much readier and eafier performed $ As wiU appear in die 
next ^art. 

I did intend to have here in&rted, the whole Bufinefi of 
Jnterejl and Annuities ^ But finding that it would require too 
larger Difcourfe^ to (hew the Grounds and Reafim of tfe feveraj 
j>«rCT»^«/J/w/ therein, I have therefore referved that Work for 
the clofe otthe Next ^art. Neither indeed can the. Raifing of 
thofe I'beorems be fb well delivered in WbrdSy as by an jiigebraich 
way oi Arguing^ which renders them not only much Jborter^ 
but ^fo plainer and Eafier to be underftood. 

I have alio Omitted that Rtde in Arithmetick^ ufiially called 
the Rtde of ^ojition^ ot Ride pf Falfe t Because all fuch 
^eftions as can Se Anfw^red by that Gueffim Rule^ are much 
better done Inr any one wl)o luth but ^ very unaU ^nattering of 
jllgetra. I Ihall therefore conclude this Part of Numerical 
Arttbmetick 3 And proceed to that ^fAigetraick Afitbmetick^ 
wherein I would advife the yoang;!^^^!^ not to be tpo hafty in 
pafling from one Rule to anpthqr^ ,afld then he will find it very 
pdily tq be attained. . 
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PROEM. 

t 

HJvi fig formerly time dCmall ird£I of StUsAiBf feriafs 
it may feem Qto f<me^ very imfr^fer to write again 
nfon the fame SubjeS 5 hut ofdy {at the ufualCufiom is) 
have referred my Reader to that *Tra£t. However ^ becaufe the 
follfyvoifig ^arts of this Treat ife are managed by an Jlgwraick 
Method of Jrguing ; which may fall into the Hands oftbofe 
who have not Jeen that Tiraff^ or any other of that Kind- y I 
thought it convenient to accommodate the Tout^ Geometer with 
the Firfi Elements^ or Principal Rules^ by which all Operations 
intbisJrtareprformedi "That fihe may not beat a Lofsas 
ie Proceeds farther on ; Sejides^ what 1 formerly wrote was only 
a Cmnfendium of that which is here fully handled at large. 

The Principal Rules areafiMtioni!tebSra(Mon)9ttMpltcation> 
WlWmy BdlMtttton. and CbOhtefon ^ as in common 9rttlbnttt^ 
(iNit differently perform*d) : And therefore fbme call it 3lpb.:^atC& 
Sittffvmi^k. Otheis call it aritbimtfdC in dprtfW, becaufe 
all the ^^uantities concerned in any Saeftion^ remain in their 
Subptuted Letters (howlbever mzmg*dhy jiddition^SubjiraSiony 
or Multiflication^ (key without being aeflrofd or changed into 
others, as Fipires in common Arithmetick are. 

Mr. Harriot call'd it li^DSfflVcs fi^penofii, or Specious 
Computation* 
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Concerning theS^tOjicib of X^ting <^<a SHtantCtfeif ; ani 



their SWfl^fif, ^.c. 

' - ' Seff.i. Of jRtftatfdtt. * "^ 

T^HE Method of Notifj^ ^vm Letters for ^lantities^ U 
^ variouSy according to every one*s Fancy 5 But I fliaU here 

follow the fame as in my former ^raS : And Refrejent the 

Quantity fought (be it Z/;;e, or Number y Gfc.) by tho final! /^), 

and if more ^antities than One arc Ibught, Reffefent them by 

the other fmaU V<Fjoeh 5 ^. u. oty. 
•'yhe given ^antiths arc Refrefinted by the J«^/3P 

CofiJb^jantSy b. c. d. f, g. &c. 
And for 2)iJlhi£iion's fake, »/^rJt the joints or jE;///? ofZines 

in all Schemes^ vith the Cafital^ or Gxeat Letters^ vi»^ A* S4 

c. fo. e?^- 

When any ^mntity f either given, or fought) is taken mom 
than 0«c^, you muft /r^ar its Number to it j As 5^1 ftands 
for a taken 'Three times^ or T^&r^^ //V^^i ^» and 7^ fiands for. 
feven times b^ &c. 

All Numbers thus /rc/£v^ to any ^utntity^ afe ctlleil 
Coefficients or Fellow-FaElors 5 bccaufe they Multiply the. 
^cantity 5 And if any Quantity bevrtthout^CogjEr;>»/, it is * 
always fuppos'd, or underftood to have an ?/;«> prefix'd to it j • 
As a is i^, or ^ is i^, 8cc* 

The Signs by which ^antities are Chiefly managed arc thd ' 
feme 5 and have the lame Signiflcatiofi^ with thofe in the Fir ft ' 
'Party Tage 5. which I here prefumc the Reader to be very well 
accjuainted with. To them mull be here Added theft Three more J • 

1 ®" 1 ^ Involution. 

J7«. ^ "^ > the 4S/]g:» of ^Evolutiouy or ExtraBing Roots. 
IV J tlrrati07talityy0r Sign of a Surd Root 

All ^antities that are exprefi'd by Numbers onl3c^(as in 
Vulgar AritbmeticK) ^tecillcdAbfolute Numbers. . . 

I'hofe ^antities that are Refrefented by Single Letters^ asj , 
a. b. c. d. &c. or by fcveral Letters that are immediately joined 
together ^ As ab. cd. or ^bd. &c. are called Simple or iS/V/^i^^ 
whole ^antities. . , 

But wlien ^Different ^lantities reprefented by different tt 
unlike Letters^ are connetied together by the Signs C + or -*- ) j ^ 
As tf +^. a-^b. or ab-^dc, &c. they are called Compound txshole 
^f/OfUities. 

And 



•taa 



JS^a^uimmt^mtmmim^iiimmimmmm^mmmt^mmmimtmmmmmmmmmamtmmtmmi 



Chsp.x. dotation of flittantUifs. m; 



9WM«MMM*aai^MMM^MMM«M 



Ahd vrbsn {^uaatities zk Exfrefsd or fet down like Vulgar 
Fractions, Thus4 . Ott±t. Ck"!^. Sec 

they arc called Fraciitmal or hroken Qutuiiities* 

The Sign whercrath Quantities are Conneciedy zivtxj^ belongs 
to that QuaTitiiy "mAf^ immediately. follows it; And therefore 
all the Quantities concern d in any Queftion^ may Aaiid in iivf 
order at PlfofUre^ vii. the moft convenient for the next Operation. 
As ^ 4- ^ — ^ niay ftand thus h — d -\-a. Or thus a ^ d+h 
Or -^d}- a -\' b &c. thefe being flill the iame, tho' differently 
placed. 

That Quantity which hath no Sign before it ( as Generally 
the Leading Quantity hath net) is always underftoodio havk 
the Sign -\- brfbre it* As<iis-4-<2 0r/'— f/i$-f-^ — ^ &cl 
for the Sign -f is the Affirmative Sign^ and therefore all Leadivg 
Or t^^Jitive Quaktities axe underflood to tuive it^ as wtQ as diofe 
that are to be Added. 

But the Sign — being the Negfxtive Sign^ or &'gn .of JDefect^ 
there is a^eceiSty of prefixing it before mat Quanfiiy to Mfhkh 
it bdongs, where-ever the Quantity (lands, 

&fi. 2. OCCnutitg the j^tes^ uCbd in bringing 
<Bnantitit0 ^ o «n jSquatton. 

The Method of Tracing the $fff j, ufed in bringing die Qi^»* 
f I f i^jf concjem'd in a»y Que ff ion to an ^qudtioyiy -is Iseft perf<Mtn'l 
by Itt^giftering the feverai Operations^ with Figures /aid 5i^«i 
placed in the Margin of the Work, according as tfoe liSi^fl:td OferJh 
iion^ reqiare ; beiM very, ufeful in tong zni Tedidus Operations* 

For In ft once: It it be retjuired to fet down^ dxAR^^er thip 
IStm of the Iwo Quantities a^ and hj the Work wiH flaiwi, 

^ Firft fet. down' the propofed Quantities^ a and 
* * over againft the Figures t. 2. in rfie &w/ifl 

Column y (which are here called Sff^j) aiidagainft :J 

tiL2!it±L* (^TbirdSup') Setdown their Siww,, viz. 44-*. 



Thus 



agunft 
. whidi' Dfiftotds ^tb^t the Qiumiitits againft die jpir/? and S^ro;v/ 
ft4pJ aie added tqg^cher, and that diofe in the Third Step are 
their Sum. 

'\ ToJlluflrdie this in Numbers^ fuppofe 4==:$^ and tzs^, 
.Theoitw^b^ 
JThus 



l4-2 



a —9 
h —6 



j^ — 94-0 -ic bdi^ the ^jm of ^ 9nd 6« 



^7 U Again 



14^ filgtli;ta* l>tec1^ 

' Again, If it were required to ^etdcfwnAi^ Difieremct cithc 
fzmcTwo Quantitiesy Then it will be^ 

Tlius.i'rt = p 

^--T=!p37^Y ^ ^^. betwAn p and 6« 



12 
23 



Or if it were required to fct down dieif Pr^dudi 
Then it will be. 

Thus 



1x2 



I 



5I4 X * or <it = p X 6 ;= 54 the Fred, cf ij^ uitp & , 



—• ■»■ 



8f. 

Note, Lemrs fet or foind hnmiditdely t^ihity (litte a 
iVtrrd) fifftifie the Reaangle or Produd of tbofif iluatgfities i^ef 
Xefrefejif. J's ift the TuaA Exantpfe, ffoberein at £=: 54 is the 
Rodwa^/.^rsp and *=6. &c. 

. i^ ff Egtid Enmities be jEliDefe to Efftdltluataituti, the 
l^m of diofe Quantities will be /fi^* . 

2. KMqHol Quantities ht^BMun ScomE^ Quantities, the 
HuantitifS XtltUtllitlg will be e^. 

^. MSq^ai Quantities be jpt^fj^ttQ with Equal QuofstitieSy 
Tbcir j^^fMlti will be ^^iv/z/. 

4« n Bf^ Quantities be jBDftRDeD by Equal Quanfitieiy 
SThw jftyttfiettfg will be eauaU 

5* Thp&. QMontiiiesy mat are Efjud to on^ and the (amr 
Tbif^j arc jEii/tf / to one another. 

Note. iJavifi the Learner fo^^f tbefeflve Axioms peffedl^ 
i^y Hearts 

premiTdl/ arid a peiFda Knowleflge of t^ 

_.^ ,., ^.^..,^,rtstions being geunedi tht Young j^jpinM 

inay proceed to the tcSiavnh^Rtdes. Bat FM I miift meOce bold 
\oAdvtfe hhti here ( as I have fontteitf 4oi][e>tlai bite trt^ 
Reac^ in one Rtde hefore.he Undertakes the Nent. ^ " * 

' Thar is, He fiiould be Exftrf in AdStfony beltale I10 irmI^ 
ifli^i with Suhftrdction ; And in Subjiractiony bdtoie be mndmnkes 
MuWpUcationy &c« becaufe they have a degoidenqr die U{)#|| 

another. 

• ■ • ^ . » . , •*• 
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CHAP. 2. 

• • * • ' • 

€onceming the jbit Principal fin\tif, of ^Ise&jakft 
Se3.j. %ttititm of whole €tnimntie|f« 

. A^iiion of whole Quantities admits f£XbreeCafts: 

Cafe I. If the Quantities are Like^ and have Like Signs} Ad^ 
the Cihefficients or ^fjffjtf Numhers together; arid to their Sum, 
Ad/oy^ lii^ Quantities \viAi, tilt ^t^fi^igf^ 



X=+-2 



lExoffL I. Exam* 2. Exam: i^XExatfS. 4. 



a 
a 



rr ^ 
— 4 



2iS 



S- 



8» 






I-^Irr 



Thus I \Exani. 5J 



|£!yai». 5J£v4i^^ dJiElv/iw. 7. 

r ifiX* ^fLtJiJt 3^^ ^H - 










. TbeReafon 0/ t&£;fr Additions h evident fr&m ibeW^rk of 
Common ArithmeffiE*. \PSr /»>/??& ^i ioR^frefinf o«^ Grown, 
*o wA/Vir if I Adtt^yi^Xlt^yim^tbA^^tCk k»ill\ be Two Ciqwns^' or 
2 4* As in Eftam* u " ^^ -. - 

Or if we fuppofe — <:, to Repfijentiheivant or Deli of One 
Crown, to which if another v>ant or pePjffOne Croi^fi be Added^ 
the Sum muftnetds be. 
As in ExanMe '2* 

Gj/>2. BTthc^ ,*\. ^ - !i» - 

Subfiract the Coefficients &om es^dh 6tl^ ^n4 to l&iAl Difference 
joyn }S^ Quantities with the S^^of df^^r^^br. |^| 



I 



Exam. 8. iStfruBfi' ^ 









.c .^ 



'-» 
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The Reafon of the Operations in tins Cafe may he eaply 
underftood by any one tb^ duMtt^ftf^rs^be comparing of Stock 
and Debts tpgetiferior the Ballancing of Accomfts betwixtDthtcx 



•• I < 



That is] The A#rniativc Quantitit?? Refrefenttbie Steck pr Cre- 
ditor : The Negative Quantities Reprejent the Debts ; And theiir^ 
Sum Re frefentsJie Ballancer&. *: ^' ^ /' \ 

Cafe ^.^Whcn thic Quantities are unlike. Set thfm all 4oiyn, 
without qlt/ring their Signs', aftd thence will arife compound 
Qunntiii^Sy vfhxzh can be no 'otherwise Added "hiths their, 

lilUS 1 1 



2 



a 
h 



a 



a^bi a^b 






A± 



t^bJ^jJc -f-4«— 2Q 



Here follow a few Examples wherein all iiit ^ Crfe^ ^- 

fromifiuouJlycoxKtmed. 



X + 2 



Vaa^2ab + bbl S^ft-ffc — 37 \: 
2 -.4^^ l^y^h-^bc'+^2r^6d 



I + 2 3 j^ f 2¥z* + i*] |Jc ^:4rf -* 45 r+w^ 



II. 



1 



1+2-1-3 









* •.* . \ 







1 + 2 + 3 



X 

a 
4 



■p— ^^ 



I 

l_. . ^. 

-ji Vi+4*»+W a* +*2' > •'•: - V ' 



\ >■ - 



• ■ ■* 

* 1 \ 



^x 



Subtraction ofc >4«ho|c Qtioktiiifs is- pec&ino!d 19.120^ 





Cha^ig^d. Then Add all tie Quantities together^ « hefortf 1 
tion^aridtbeirSumwillbetbetrueR'emiiinaerorJbiffhenc^required^ 

^'- .• • •' • • •■" ' ^ ■■ ■' ; . This 
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linii^ Generci Rfih u dedmed ft(m ^S^^ 
• To Sukjif'act an Affirmative (lumtity^ Gom an Affirmiive } 
is the lame as to Add z Negative CiuMstiiy to 2n Affirmative. " 

That is -p ail 32iilr« fiom -f* 5^2, is the feme vAdi — 2tf 
Added to -^^ 70. 

Confequeiidj^ Xo Suhftraci a Negative Quaittity fiom an 
Affirmative { vrjO be j|the jaQie as to Add 201 Affirmative Quantity . 
to an A^rtfiative. 

Thatisi-2tf 722Ji:^»&oin 4- ^a will be the feme with +24 
^^i/to'+3^ ./ '^ Z' 



£v/2i«. 3. 'Exam. 4» 




8^ 



— i*;fc - 



lie 



— 7^r 



^"T" 






i|5^ + i2*54-i 



-« ^ ,i,i ■ i ^ t>«»^ 



|iSv4;n.8. Exam. 9.^ 



X| -j» 2tf 

f ~2l3l+'5jg 



— 24 



*«-4 54 



lSxam.io.^Bxam. 11. 






jbc 



I a4+.ai 



A'liah^^hc -^ 24 




^hftraciioHy in common AriihmtHth. 

• • • < < a 

More EsanifUs in Suhfir action. 
+ir -*:.7*' * + 5W-t-^7 



ilTfil 



>*M»MiMl 



X— 2 
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Panir, 



I 



I -^1 



a 

i 



t + iz 

34 — * —2* 



O 



3^4- 15— j« +W « — *| «*• 20 4- 4> 



■»i n i < 11 >i 



I-* 2 



I 
2 

3 
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That , 4 — i Taken fiom ^ + ]> Leaves + 2 J for the 
Reminder I as in the fitft cf the& Examples 9 may be tbm 
proved. 

Let|r| rt+-trr« 



And 



a — P=,x 



a:=zx4't. per Axiom V 



I — 24. >r=» — X— 'it. per Axiom 2* 
4+ >'5 2> = 2 — ;v. whidi was t^ be pcovei. 



^ 1 !»■ 



<P^ 



The rrcrtjfr of all OperaHofiS in Suijbracthnj where any <toiH 
ariies , may be 'Proved^ by Aidimg the ^ftrtihend to dMi 
Remaimder 9 As in ro^anM ArithmeticL 



JBKompIes. 



From I 
Take 2I 

1 — 2 
2+3 



+ 5- 

— 24 



o 



4I +5^f 



o 



-^Sda 



+ 6^ — pif 



^ p*r 



Sutfttabend. ♦ 
Remmnder, 



<m0*i 



»*-i^ 



5fff.3. S^ttlttplicatiott of whok 49tt^^ * 

MtdtipUcation of whole Quantities Admits df r&r^i? C!!z/f x. 

C^.KWhen th^ Quaxtitiee hayc like 5y;«i, a w lio Ctb^ 
rfmfiy ftt^ yojr^tbem together^ And p^P^^SiS^^\ii4P^^\ 
them ; and that will be their '^--*-— 



;* \> * ' 



* • - k 



Thus 
1x2 I3 



'{ 



Exam.1* 
a 
h 



Exam. 2. ?jEjr4»K. ^J^Exam, 







j:^» 

i??^ 



M!txam» Alt 



■v^wpu* 



Cf/^ 2. If there be ar^j#»U; Multiply tfaotu »ndL tO their 
Product Adjoin the Quantities fit togedier as before. 

Thus 



tfik 



Chap. t. ® ttltipliratton of Huantitire. 1 5 1 

Exam. J. \E9Cim.8. 




yi 4- 2* 
[6 

18^ +12 J 






C^ 5. When the Quantities have l/»/iifcf Sigvs ; Jeyn theiti 
tod Hat product 0? ^m Coefficients tog^^tt (as be^) But 
frefix the Si^« — before them; 



Thusi 
1x2 









£v<«f{. io.*£K4fl?. II. Exam, 12. 






Urf/— 21^/ 



4/2 — 7* 



i*Vta 



But -f- laeo ^^, 01 ' — into +, gives— j 

That + into '4* Wffl Produce + in the Product is evident 
from MtdtifUcatUm in Cmmm Aritbmetick. 
vizy -f- 5 into -|- 7 wHl give -f- 35 8^. 

But tmt 4- into — , Or ^ into + Ihou^d Produce the 
^gn —, As in the four hfi Example Sj 

And that _ into — fhould produce the Sim -^ As in the 
Second J Fourth and Sixth Examples^ may peniaps feem fi>me- 
ivhat hard to be Conceived; and requires a Demonftratim. 

Firfi to/TOi>^that — 7iinta+5/=-f aiJ^AsifljBr.ii. 
Suppoie 1 1 i^a^^^h^=:,t^ 
ThenwiD 2J.4^=;^. perAxiomii 

But " ^ 

2X) 

4 — 21 >/ 51 1 2^ — 2i/5f =0, fer Axiom 2. 

Coafeauenti^ 4" into «*-»^ Or ^^ -*j ivhidi 

nvastbetmngbe fioira^ 

SmmHj to frotm^^t ioto^j/l^vct Hh 2¥^/as in Exam. zi« 

^5^— if 

Iheay 9 h|4l'«U4f<35«--^21^/ l?^^( is fm/i above. 
r 'Coqfepicod^ ^ iqp --•gives + which was to h^povrd- 



r* «^»'.» ■■■■■■ " — #«^ 

11 4tf-^7*=< 

4] liiof^libf^ ferAAom^ 
51 12^— 2iy=o, fer Axiom: 





If* 



aigelKta. 



Part lU 



mA 



Or thqfe may be othcnvife proved by Numbers* 

Then* ^ — *:= 6 r - </rr 4 ^^r ^;^/9)n 2. 

Confequently , ,tf — i x r -^ </ ::;= 6 v 4 =r 24 -^^ -/^^wot 5. 
but tf-^ hyc^^d according to the Preceiefit KuUsj wiS be, 
«r -^ ci+id-^ da, which if true rauft be EgualtQ 24. 

^^^J^td^T^XJ =tl2 



^^8 X20=f 160 



^■■i* 



Hence, ac J^ hd i=z ^^^2 ' fer Axiom i. 
And ch-f-ja^z 528 which bcbg Suiftraeted^ 
Leaves <if 4. ^^ — cJ* ^i*- i^(^ = ^52 — 328 = 24 which 
plainly ihews, 

Ttat + into ^ Pro*^^^ -1^ j^^he Pra^uii 
And — into '— Prdduces -f- -T ^ 

iVbf^. If the MuUiplyer coiiiifts d[ fevered TermSy then every 
one c^ thofe T^rwj muft be MuUifUed into all the Terms 
of tht AlultiPlied : And the 5iyi^ of thofe fariicular ProducfSj 
will betfae Ao^f required. As in CWno» ytriihmetick. 



I X 



2) 4 — * 



3 + 45 




aaA-^a-^^da 

aa-^da^^Jfb -f.rf^i2l>^+l5</^— 35*/— 25^ 



' % 



•^-^ 



^■^o 



1X2 



aaa^mdbh 



3 



2r— :3« 

jjniS^ ill <"_,_ 
6rtf — p^fa — 8*r + lirfi' 



Mto» ^ 






» • 



< • • 






I' 






$rdi. 



&S.4.- IDtttifion of whole Cuatititietf. 

Divifim of SpDties, is .the cwvurfe or Direct eetttrarj to that 
tl£ Multiplication i and confeqtiently jperform'd by converf^ 
Oferations. (^S»n^c«mma>i Aritbmeikky And ixi^'fj of Fosr 

Ci/i* I. ■% rf in the IHiideiid-, have Z^ie 5?^(ri 

to thofe in I oCo-^ffieieittk ki either; Cij? o^ or 

Exfm^e all the BMiend, that are like thofe in 

the Dtvifot; le other Qitantitiet with the £i«? 



+ for the Q 






dye 2. When- die QsantHiet in the Dividend have !/»//>£* 
5'^^^ to thole ill dw Divifor; then fet down dw Quotieat 
Ciuaxtitiet found as before widi the Zigt — before them. 

Ci/^ 3; I^ die Qtiaittitih m the Diindend and Divifor, hamc 
Cv*ffutentt J Z>iW<fc the Numbers (as in Cosbbot Arithmetic^) 
and to tb^ Qjtetieats Adjoin t\itQfWtiettt Quantities. 



Note. Whtfi the Quantities and Co^fficientt in ^ Dihifot 
and Dividend are- all the- lame, the d^otient wiU be an (/w/j 

i 4. 2 [3I 1 I — I I X I — 1 

^ -C<^-4i.Wh«> d)e(2f(dfffi^i>j.in.tlie2)7WD'' cannot becxafiljr 
.fetrnd^i^^ Z>iW<^9</j then fet ihem Bocb down liKe s f */;^<»' 
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»54 



aigrliita. 



ftuxiL 



a 

b 



Thus J »1 

I a 



.6he 



I 



5> 4- /r^ 



fiaJc 



N. B. In Irtvifeu one thiftg muA te very carefully obJMdi 
viz. ihat like Stgvs gives 4* ^^ Unlike Signs gives *— in tbe 
Quotient; which needsno other Proof than that mreadylaid dawm 
in the laft Section^ if duly compared vjitb what hatb heen fait 
concerning Aiulfiflication and Divijion^ in Vulgar ArithmeticK 

Examfles otDivifion at Large. 



2x^a 
1 — ? 



I 

2 



^x— 5/ 5 
4-5,6 



2lha + t%da^^'ihf^2^df ( + 3^1 



4 o 



o -7,<,yf-'^-i^^f ' 



I 4- 2 ' 7 1 ^a^^fthe Quotient collected from the ^jurd 'yStafg. 



OtDiviJion clE Quantities may fland zsNuniBers iaComi»m 
ArtShnetick do ; TTius 

:^a — 6) 6aaaa^^ ('2^iA? -|-4M-|*8tf -f- Itf 

^^liliM — X2iM^ 



»*w 



4- 24/^^48^ 



\ 



. ii ■ ■ ■ ■ 

That i$, 6<7/r^— p5^ 5/1 — f gives 2aaa + 4^^ + &i -f-ttf 
for the Quotient y as may eafily be proved thf Multiplication, 
viz. 2/?/?tf -|- 4tfA -|- 84 -f- Id X 4fl •— 6 will Produce isi^^p^ 

and fo for the reft 

^ SeS.s. SIittolHtion of whole ^uamltteif."' 

Involution is the JRaiJj^g or Producing ciPovtersy fiom tey 
propoftdifMf, and is performed in dtre^JciJfe like -/Mk/fi/^^^ 
-fave only in this ; Multiplication admits cf aqy different Padon^ 
hu Involution fiill Retains the £iinc. 
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i©-4 



I 

2 

4 



Examples* 
\ — a [the Roof J or Swgle Power. 



aa l-^aa \ Square , or Second Povoer. 
&aa I — : ^44 1 Cuhe^ or Third Pomer^ 



BiquadraX^ 



aaaaa [.-^ ^/W4 [ Surfolidy, or <f^ Porver, &c. 



Note, The Figures f heed in the Margin^ after the Sign {%-) 
cf Involution ; sheva to what height the Root is Involved -j and are 
called bdiees df the Pow^r', and are nfuaVy Placed over the 
Involved QuantrtieSy in order to contract the Worhy Efpeci^ly 
ijoben the Powers are any Wing high. 

az=.a Cms :=iaaaa 

\aitz: aa ^ ^ \/2* = aaoA'i^ . 
>a»= aaa ^as h := aaaaailhlh 

ai=aaaa-' \.a^ h^dii:^ifaaikbddd 

ffthc Quantities hxvt Co-efficient i^ the Co-efficienis mufl be 
Involved ^n^'wiHj xht Quantities,] Asmtheie. 



Tim 



It'* 



Thus III 2A 

10*4141 i6aaaa l^Siaaaa 
I0"i\v ^2aaaaa\^^^:^$ 



I ' I M 



^he 
2^hhcc 
1 2^hbbcc€ 



iwtanw 



Involution 0? Compound Quantities -is perfoimcdin the fame 
manner, due re^ud Deiitg had to their Sfg*n and Co^efficientsy 
if there beany. 

As for iiiftaiicc, Supppfe*^ -|- J. were given to it Invplyed ^9 

the 5f ib Powf^ \ J '\ 

Thus in '^ + h i^ed^ Binomial Roof f 
I a "4" r * •* ■ 






A ia-^-^iS-^U the, Square q^ a^t 






2abb Hh *^^ 



x * ^ 



I ■ 



«*f 



w.t'* 
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'I? 




.»r| 



♦ . 



» • - V 



.Partir.> 



f& 4 






?fe^5 



8 

10 






m. *\ T 



II 
12 






rt^ 4- 4^24 J -4- i6^ J*^ ^ 4«^*5 '-f-TW^ 
4. «**+4^5»+6^^^+.4^ 



r 






6aab^ 4^4^ + >^ ^ 
ij^gain, Let 4 -^ ^, caMNi Rifiiual&iii$^ be ]g^v^ 

^m Em. -». ••> )f 



1 xa 

I&2 



4y<z 



2 
3 



X '\ 



^ \ 



da — ab 
— ab + ib 



) s A 






5 

6 



iQ.4 



8 

i9 






'•«./» 



»»MM 






4 4 « 






• L 






IrfN.^ 



r t 



♦• I ^ V' i 









ii- 



• » ♦ 
: i 



10X4 II 

jox— W12 
l^-S^S ^—<ia^b + ioa^bb'rrioaai\^%ai\^if^ 

1 J &C. ; , I 

By comparing thefe Tv'O Examples togtMty jc^fdag foalsM 
the following bblenradons. . .j. ].. 

I. That the Pov^ers Raiftcl &omaiP^/^«iff ^Podf (Viz. the Z)/^- 
re^ic^ of rw;o Quantities) are the &me with thgx 7iib^ ^I^ers 
Raifedirom a BinpmialRoot (or the S«m <£lwoMMvliffef) fave 
jMily in their ij/>«jj viz. the JBi»ow//2/J^otA?ri have the 5qpr^ 
p' every Term ; but the Reftducd Pimers hive liie ^/e«^ t^' and 
•--f^rf^nif^^5jf4f/j(. to every other 2Jf7». * -v ^, 

"^,2. The Indices of uic Ptiwers of the Lading Qtiaktrtf 
faj cpntinuallj Decreafe in Arithmetical proMresRon j y» in 
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fa the iK«^f it^s /i^nf(^ /^ 

3. The Tnatces of the other Quantity h do cttntif^ally inereafe 
in Aritbmetical Progrefsion^ v\zf b.the Sffflftwv it is i^* J J. 
In the Cuhe hf^^m. fe'^e-iS^^i'dhsfit is h}hh, *», **W. &d 

4^ The Firft and £/?/? 72t/W5, are alwaySjpor^ /^^wfrj of the 
Jingle Quaniiti/fJt^ andajreteabjjf flJy famc^Heigfitr 

5. The 5»5« of the InOces of any 2^o LetUr^ joined togetiicr 
in die intermediate 7^r»zj, are always •£f^dU<dmi inien ^ the. 
i&z^Artl.gotofr, vii, €£\Aei^^ • : ^ . -- 

Tnefe Oifrrvattons being dul^cei^dei^d; it -vi^Sl be e^^e to 
Conceive how the Terms of any*Jf6g)TeajPo«;^r7rai^ from, 4 
£/«o««m/^^^ Jle^fidiml J(oat^ta\^ &iii^^\ya\fiout * tteir l/;»r;ir iot 

/ .F^'InlltfiaB^vluppcxiic it; wor&requiled t(X*Rmfe xkt^ Binomial 
^oot ^z 4- i to the SeventbJP^^weit ;' 4Jien t|itf Terms<£ that Fowe¥ 
1^ ftand without thdr U;?^f/ff m ; \ ^ — 

Viz. a Jt^i^^' i'^a^ J^ + a^ i* + a' 5*'+ ^^ JU ^T. 

' And feeesS^^e l^rftefnot'xiiTiy of 'any;^«i^?<f LHfer^ but 
alfo) of every Single Firmer y how /&y]gi& foever it be, is znUnit 
cr.i {wtSdfftfftber Atfilfifii^ 4cr t^i^eY) "andallthe/^M^^j df 
am ji?iwa?»ijJOK Rp{idw^ ^m^ w^ »4S«f ^/Vfaifed ty JUuJtiftlying 
of the Fref^d^fk\JtPWm W>i»« ^^Ij^-rf A«>^ ^bich is doiic l;^ 

its Vncice^ and then removing the laid./^^ct^r^ svhcn it is {ojoh'd^. 
to the Second Letter ^ one place fopvards (either to the Left, Qr 
^ia&f flk»^/) it muft needs foliWv', ;•.'-* I i * ' * - : I \ i 

That the t7»i-/> of the Se(rd7iJtTer^4 (In any fiich./'ow^) will} 
always be the Sum of fo mauy Lwfi Added together ^or^ oir^,-.as} 
there have been MulttjliccfXi»n^,jA,x^\¥fr^Ro&i\.\^^ 
always be determined by the /arf^jc ok the Pirft Te^in in tHe Pfmer}x 

And becai&/the t/«f/Vs,of jail the interimedUte Term^y fire* 
only remov^ak>ngwith their Lefters^ it aUbtolJo^s; that if they* 
are Added txygsthsXj theit rejpe^/ve Sums vnlV produce the true; 
fJncidS of ihtintermedistt'Terrksin the new Rdi^d Potber^ As| 
dodi pla&ity* ♦i^pear froitt tfie^JbHowiiag it^«mhefs*^{o removed' 
vHytfipjjt tbpirt Z|iff^^«; )\yhj(Jtv>bo^ &^s -an^ t^emnftrnfus .an 
£Wj7^ way ot frodufi/x^.^uip^XJ^ias of .aiiy Ordinary pQwer, 
(pfi.Mf\^. »ptipery^i£h)'^fjed'&om tme:^i, &^mi/ily or 

Thus 






158 atgcbtf' Pitttl : 

That 
^j > I.I. The two Vw'a'i of Attfirjt Roct. 

Aidl I • 2 ••! TheU«rf« oFibeSpMr*. 

1 I . 2 . I 

Add"{ 






Add 



i 

Ada-{ 
Add-{ 



.4.6.4.1 'tiiKUicia's(£^^bP9mti'. 
1.4, 6.4.1 . 



. % .10 .10 . 5 . r 
I . •} .10 .10 ) . I X^fla't of the . 5f'& Pamer. 

1 . 6 »I5 .20 .15 . 6 . I Vttcia's d djc 6fA Pwmtr. 
I . 6 .15 .» -t^ .6.1 



I . 7 .21 .55 .^5 .21 .7.1 C/sfW of the 7 i*«tt. 

And fo on in tJus manner ad infinihaiu 

Now if thefe NmAers are prefix d to the afbrefiid letters, dl 
the 7ir»j wiU be compUated wHh dieir re^eaive Uafi4\ vA 
will t^nd thus; 

■a\4~7a'k -f- 2W«** + ;5«'*' +?V** +2M'*'+7<*' +*. 
^ B6t that the bulincfi ot findn^ diefe Vnti'»\ aof be rendred 
yet more eaGe for Practice^ it will be •onvenient to confider 
what Sfries or Progrufsioa, the tlnds'i cf each ItfMf do mak^ 
fkxa the afcHcCud Additioxt, ,' ' 



',<<'»*( fit rnwri 

i)/iii«7«kh«M^llb 

The t/«w J of die FiV/? Term is only a Series (rf* I7«if J, wbofc 
fc« is every where rfie Vncias of the Second Th-m. 

The l/^fMrdfthe SfrtW I>rm, is a Serwj of Nm&ers in 
Arithms^ick Progrefsiet; *hofe Sunt is every where du tferi* 
of tl« iV«t Superiour i'«wr in ihe Third Terniy .and may fee 
£)iiiidby/yo;oJ?fii)»l.attg.6. Eart 1. 



?*w»- 
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That isjf in .the ^th Pmoer it will be the ^ + ix 6 

Vndi^^t^ Third T^rm. "~2 —^^ 

^The fpft of the Iferwi «e a Cbmpoundcd Sb^/W, whofc 
taqpcflivc Sums may be bbiuzied fiom the t7mV» of their 
frecedemt Terms. 



Ttmkhenpcmxjbtdifibfced Ah General Rule. 

V^belniextfibeJTtrftl^terrf am TemyVe Multiplied 
into itswrn Vncicty and that Product he Divided hy the Numler 
#/ Terms tQthai flace; the QuotientwUl be tbtUnciitof the 
meutfucceeding Tertn forward. 

That i^ by the help of thofe Indices Aat bdong to the fevcral 
Towers of the Firfi or leading Letter only (as a) the true Vncias 
of every Tirm may be eafily found. 

Examples. 

Let it be wpiired to oompleat aH the Terms of the afoiefidd 
tewnX Pofwersy via. a^^^b-fa^y-fd^h^J^a^b^+a^b^J^ab'^by 
widi tbeir pioper Vncia*s. 

1. The /ff^is'A of <a7 the Firft TerrnvnU be the l/m^ of the 
Second Term. Tbmsf^'^a^b. 
. 2.' Then Ao// tbe &ro«4/ Jirms Index into its {//iriVi, 

mfJ~—2l will be theTWrrf3inwW»«4. 
2 

Thus dl +7^'*+2l 4'>» win be iihfi Three Firft Terms. 

21 X S 

3. A^— ~^=?5 ]fttlieC^;srm of thei^btfrfibl^mt 

TheRiti^ie 4»'-f74**+2i4»»«+55/i^K 

4. And ^Hicr^s willbethe t7;9riaof the FiftbTirm. 

4 
Then ii7 4-7A*»-f2i4^l»*-f^3^4«l*-f354'|r4 8r. until all 

die 72rmi ate t$mf tested with tbor refpemve Uncids ; and then 

fheynillftand 

Thus . 4> ^- 7^> + a| 4'y 4. 35 4»»> + 55 4^>* 4* 21 a*b[ 

Nan 



t6o • • • flftgfb;?al. -Paw If: 



«■«■ 



, Now here it mafbe fitrthet &hfervdy that the Vncuii fc dri^ 
increafe until tiie Indices of the Two Lfftem betome Bfist^ q4 
change places; and then t^ tt?S of die U^i^s \rill setom or 
Hen^cfe in the-fam^ <»vdeh ^ TImc b, itrh^feret dw BuS^s oK 
the Ltrtters are ^/i/fc«', there the Uncids will be AUke* « • V 

And therefore one needs tQ find the C/vri^ s (as bc&j^) but to 
half the Number of ^R'rwjrin anf /'owwf.l ^— ; — i /. 

If what hath been faid, aftd the Work of tfe Example 
be well underftood, I frefume it will be found verj cafie to 
Rai(e any Ptyvoer from a Binomial or Rejidud Rop^^o what 
^^(fyj^f you pleafe ; without the trouJ)le of a continued Involution ; 
ana without the help of fuch a jRrife ot lowers as is pro^U^ by 
Mr. Ougbired in lus A>jr to tfat Mathematicks, Page 40. and 
finceby others. \ • 

Now from, thefe Conjtderaiions it was, that I i>rop6fed this 
Mi^tbod of Raifing Powers in my Compendium of Alg^^ Rrge 
57, as wholly New (vii. fo much of it as was there tiiSu>}* havi^ 
vien (I profeis) neither ieen the way of doin§ it, nor fb;inudi ad 
heard of its being done. But ip:e the. writing of that 3^^ I 
find in Dr. IVallts's tiiftorfof Aljgelrd^^ Page :J 19 arid 3:51, fiiat 
the Learned Mr. IJaac Isfewtcfn had (Ufcoveted it long before : 

which the Dt>ctor lets down in xim manner. \ 

1 

Let « be 'the Esponeni of the Power. 
C m^o m—i m-r-x ^t—j W--4 

Will be the $eri/s df tke t^/Vs re^ur^d"; buttle** not tdl 

us how they FirA cain« toblfeofl^ op^ l^Mc'lWrf (everJotffwa^i 
the leafi huit of i; in any Author. 






SeS. 6. €))oiutiim o^ w^Id 4Siimtttt»4^ 

Evolution is the Exfra^O^ of ^q^^ from any giyen Ponbefm 
Ihat i%> it i« the Converft^Wprk.to that d Invobition^ and in 
Single Quantities it's eafle, if the^ given Power have &di ^ Moot 
as is required, which fnsly ke thus h^own. 

If the given Power hsiye no NUM^et^ i^jf^V' tf> ii^ and i«s 
Index can be Divided by the Index of the Hoot required^ the 
l^untfent \viS, be the Ikdex cS thc^>/?odf .'fought 

Thus, If the Cube Hoot of aaaaaa viz. a^ Were required ('tlitf 
/j^A-x of the Cube is 5 ) then 3)6(2. That is, 3 > ^* C ^* 
fhg :i?o0/ required. And fuch Operations are ufually iiet dowif 
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e\)Oltitioit of Siuantittr0. i^i 



( a^lA I /^^rfi 



•A-^ 






/23 *3 ^J 



I 






^ttM2 



I tf2r 



I 



nahl'dd 
nhd 



. Note, the Fiffires f laced in the Margin after the Sign (uh) of 
Evolutipn ; denote the Index of the Root to he Bxir acted. 

If die given Powers have Coefficients: fviz. Niitnhers prefixed 
to thfemj) then you tax3& Extract iSisk re^ftive Roots as iii • 
Vulgar Arithmetic^ 



Thus 
Qr2iui2 



I 

2 

3 
4 



9i2^ I j6a^4 I i44/2/z^^rr 



••.^...ii^biMMai 



iiah 






But if the ^odf required cannot be ixoiy Extracted out oF hotH 
the Ch^fficients and Indices of the ^ven /'^ftt?^ ; then it is a (S«ri?jj 
and muit have the Sign of tlie Root r^uired prefixed to iu 



Thus 

Itt02 
iHtf 3 



ll 
2 



<MMai 



iT I 6^^/!^^ I 2i6Ubddd 
Jaf ' I JSjaaaa \ ^2i6hhiddd 
3^/i; . I ^sJ^jaaaa | 6^« 



Evolution oiComfound Quantities or Power Sy is a litde more 
troublcfome than that of Single Powers i and would require a 
jrcat many tvords to Explain the manner, and Reafonot form- 
ing the ^veral Cani^nSi that are commonly uftd in Extracting 
the Roots of ComPoup^ Quantities i elpeci^dlyif the Powers be 
very higb^ &c. l fhall therefore for brevities lake omit them, 
imd inftead thereof propofean eafte Method of difcovfering th© 
Roots of ?SlL Compound Powers in general; And' in order to that, 
it will be necefl^iy to premife j that if either the Sitm or Difference 
o£ fcveral Quantities be Involved to any Pbifrer, there will 
aiife fo, many Jingle Powers of the fame height ^ as there are 
different Quantities. 

As ftnr in(^uice, if ^ + * + ^ b« ^Uared; that i$, be Involved 
feq the Second Power y it will be /i^ -|- 2<a|» + 2^ + 1*^ -f- 2 J<j/ f ddy 
here you have rf4, i^, ai\d ^. ^ V 

Again, i£ a -^ b -^-d were culedy via^ Involved to the r^&Zr^ 
tim^j ^cn you will have ^^. j^^^. and «f((/i(/« in it. &r« 

- ' T( Whejwe 



i6z fllgtb^ir* Paitir 
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Whence it follo%vs tliat in Extracting the Rcots of" all Comftmnd 
Clua^?titksj there rauft be coiifidcr'd, 

1. H(siw many DiffermiLMeri. (aL,Qjfafftities)ihtrc arc in 



the given Povcer. 



2. Whether the Single Powers of each of thofc Letiers be of an 
£^«^/ height y and have iii them luch a Sfr^/^ ^oof as is required': 
Which if they have, Efctract it as before* . 

5. Conneft thofe Single Hoofs together with the S/^^ -f^ and. 
Involve them to t;he fame height with the given Power ; that 
being, done, compare the new Raifed Power, wi^ih the given Power ^ 
and if they arealike in all their refpeftiv^ Ur/w*, then you have 
the Root required 5 or if they ,i[)/^r only in their SignSy the Root 
may be Ealilj corrected with iheSigv — as eccafion requires. 

Example i. Let it be required to Extract the Square Roof of 
cc -f- 2cp — 2cd-\- Ih — ihd -f- dd^ 

In this Compound Square there are Three dijiinct Pamers^ 
VIZ. hh^ ccy ddy whole pngle Roots are h^ r, dy wh^^eforc I 
fuppofe tlie Roof fought to heb-^c-^dy or rarfaer i + c"^ dy 
bccaufe in the given Power there is — Tcd^ and — 2^, there- 
fore I conclude it is — dy then J -j- f — ^^ being'5^isr^^^ produces 
ib -f- 2/^f — 2W + rr — 2rrf 4- flSa? which t find to be the feme 
in all its Terms with the given Power y although they fland in a 
Different Pofttion j confequently J 4- r — <^ is the true Root 
rcquirei 

Example 2. Tis reqmred to Extract the ^i^r^ ^ooif of 
-«+ — 2/1/2^^ + ^4. Here arc but Tv/o fln^e rower Sy viz. 104 
and^4,, whofe Square Roots are aay and ft*. And becaufi in 
the given Power there is — laahhy therefore I xondudc irnhift 
either be aa — hhy or *^ — aa. Both which* being Involvedy 
will produce a^ — 2/7i!W -|- J-r confequently^ the Moot foughf 
may cither be ^ -^ /'i' or Ih — an according to the r/nture 
or dtfign o£ the Cluejf/ony from whence' the pveii fVi»ehv9a& 
produced. 

E'inmple 3. Let it be required to Extract the Squi»t\R'oot of 
i^6a/ma -^ icBaa 4- 81. Here the Two Jingle Powers are :^6aaaay 
ajid 81, whote Roots are 6aazxvX p. And bccaufe the Siffis 
are all f therefore I fuppofb the Root to be 6ad j^ p, tte whidh 
being Involved doth produce 36/14 -f* io8/i/2 -fr 81, cortfeqdenrfy 
iaa -f p is die true iPoof required. 

Example 4. Suppofe it were required to Extract th«« Ckte 
Root of 125/7/W -f nozaae -— 450^ + 250/?^^ — 72CM& ^ 
6^ee 4- 54C/J — 288^tf 4- 432^ •— 2<6. 

to 



chap.^; evolution of €luantitie0^ iH 

Jn this Example there is Thrjee d'tftinci Powers, viz. i2<^nm^ 
6^9 e^ and — 2*^. 

The Cube Rpd of 1 2'yaaa is 5^. Of 6^ee is 4^ , and the ti^^'^ 
iPoof of ^_ 216 is — 6. 

Wherefore I fuppofe the Hoot fought, to be 5^2 +-4^ -— (^, 
which being Involved to ^e Third Power, does produce the fime 
with the given Power, confequcntly 5^ «|. 4^ — 6 is the Cul^e 
Hoot required. 

But if the new pGwer^ railed from the fuppofed Root (hewg 
Evolved to its due height) Ihould nbt prove the feme with the 
given Power, viz. if it hath either More, or Fewer Terms in. it, 
t^r. Then you may conclude the given Power to be a Surd^ and 
muft have its' proper Sig^ prefix d to it, and cannot be other- 
wife E^cprefsd, wntii it come to be Evolved, in Numhers. 

Example 5« Suppofe it were required to extract the Cube 
Root oizjaaa -j- s^aa 4- ^bhb. 

Here 3xe Two dijtinct 2nd perfect Cute Sy viz. 2jaaa, andSW/*, 
whofe CwJtf /foof J are 5<« and 2 J. 

Wherefore one may ftppofe the Root fought to be ^a -|- 2^ 
which being Involved to the lA/Vrf Power ^ is 27^^ -f- 54l'/Jtf -|- 
:^6bba + 8^^^/^. Now this new Raifed Power hath one Tt^rm 
{viz. ,^$hba) more in it than the ^ixev\ Power hath; but this 
bchig a perfect Cuke, one may therefore Conclude the given Povjer 
is not 10, viz. it is a S«f//, aiid hath not fuch a Root as was 
/iequiredy but muft be Exprefsd or fet down, 



Thus %^2^(iaa'\'<^iiJ^'aA'Y%bbb. 

If thefe Examples be well underftood, the Learfter will find 
it very eafie by this Method of proceeding to difcover the true' 
iCo^ of any given Powef' wliatfbever. 



CHAP. III. 
Of ^ise&^icEt i^rA(tioiijB?, or 23?oficn t0uanttticigr. 

&5. !• Jactation olf FraBioml ^antities. 

Fractional Quantiiies are E^prefsd or let down like Vulgar 
Fractions in common Arithmetidk. 

Tl i. ^ ^^ 5> — . 4/z Numerators. 
vT" ' 4/ * 4^-^-7^ ^ Qert0minators. 

Y 2 . I^OMi 



mm»mtkatm 



164 aigcb?a^ Part ii. 

How they come to be fo, fee C^fi 4. in the hft Cbspter of 
Divifion. Thcfe Fmctiond Quantities are managed in ajl 
r^fftcts like Vulgar Fractions in Common Aritbmetfck* 

SeS. 2. To 9DIrer, or Cl^aiuje jJiffercnt f rfltttonil ii> 
' to one Dpiomlnatiofi^ Tctaiping the fame value. 

Multiply all the Benomnaiors into each other fi>r a New 
Denorninaior ; and each Numerator into all tb*! Di^nominat^s tut 
its own J fyr New Numerators* 

Examfks* 

-. ., -i.L- a J d into one Z)tf«o-. 

Let It DC required to bring -=- and — 

^ * ^ h € mtnation. 

Firfi ax Cy and rfx J, will be the Numeraiors, and h x r, 

jyill be the common DenominatQr^ viz, ^ — - and arc the 

tc he 

Twoi Fractions required. That is 4^r=^and — rzr ^ 

h h he c 

Again, let j^| and f^^ be brought in one Denonmstion^ 

And they '^ hh '^Ic—ld^de , ad^acA-id^hc «^ 
jvill be Xla^hb'-da-hd ba^bb^dd^bd ^ 

SeU. 3. To JBjina whole <£ivi&txtitit^ into fta(tiotijS( 

of a given Denomination. 

Clule. 

Mnhiphthe whole Quantities into thegfven henominatoi^y far 
a Numerator', under %vhicb Subfcribe the given Penominator^ anct 

sou will have the Fr Action required. 

I 

Exnmflesi % 

Let it be required to bring 4 -J- > into a FracttOHj whofe 

Denominator is d^- ay Firfi a^bxd — aisda-^-bd — aa-^b^ 

Thc^n — , ^ . _ ■ — • is the Fr^f/«« reqfiired. 
Again b -\-^ will be — — ^t And ^ -^ ^ 



^ ? .• W Pf T- ^^^^J ^_ 



w 




-**• 
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When whole Quantities * ^rt to be fet down Fraction^wifey 
"Subfcribe anLfeiffor the Denominator. 

Thus ah, is — And iW-^-W, is '^i^&c. 

&5. 4- To 9ll6lj?ebiatr, or ^ttmtt FraSional 
Quantities into their hoyit& Denomination. 

Divide lotb the Numerator and Denominator hy their greateft 

common Divifor, viz. lyfucb Quantities as are found in both j and 

tpeir Quotients will be the Fraction in its Lovoeji Term. 

rp., aac . aa - ^^abbb ^ bb ^t^ . bde 
Thus^, IS ^. And-^^, is^. AIfo^+^=^ + ^. 

Jn hdtx Sifrgle Fractions zs tht& ; thtrommon Divifors (if there 
be any ) arc eafiy difcover'd by Infpection only; but in Compound 
Fractions it often proves very Troullefame, and muft be done 
either by Dividing the Numerator by the Denominator^ unt5 
nothing Remain Sy when that can be done: Or elfe finding their 
fommon Meafure ; by Dividing the Denominatorhy the Numerator^ 
and the Numerator by the Remainder y and fo on as in F«</^^ 
fractions (JSect. 4. /'ijjjt? 51.) 

Examples* 

Suppofe ~< _T were to be reduced Lower, 
cd-^dd ^ ^^ 

fhencd^dd) aac — aad f— the Fraction rehired. 

aac-^aad / 

O Q 

In this Example it ^o happens that the Numerator is Divided 
juft Offh§ the Denominator ^y but in the Next it*s otherwife, 
and requires a Double Divijion to fiiid out the common Mea^ 
fure. Viz. Let it be required to Reduce aaa — ahb 

(o its lAweft Terms. aa f^inb r\- bb 

Firft aa-^- T^-^^bb) ' aa ^ abb (a 

aaa ^2aab -* ahb 

• — 2aab — 2abb {at Remainder. 
Tl^n^rm2aab^7/ibb) aa -{- 2ab -{- bb f ^^ J_^J ^ 

aa^-ab V, 2b 2^ 

ab^bb 
ah + bb 



<L^ 



Hciicc 
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Hence it appears that — 2aah — 2akb is the common Meajurei 
by which aaa — ahb being Divided. 

Viz. «. 2aah -r- 2ii^*^ ^z^^z J^ahh ^ a ^ t 

aaa + aab v "^ 55 ** "3 



Then -^ -n, + *^ *« the Nnw Numerat&r. 



2h ^ 2 
I . I 



Aiid ^^ ,- -f is the New Denomnat&n 

2b ' 2^ 

B°^ — o/+ ^2 ~ ~ — 4J~ ~"""1*" *^ Numerator. 

A^^^--iJ - ^= ^^" = ^"21^^ *«i>^«^^''/^^. 

Let both be Multiflied with 2*^ and you will have 
— a6t-\- ab the Numerator. r\^ r-r • v «*• n 

^V-=ri ^c benonunator. Or W.^.^^ the %« of 

all the Ciuantities. and it will be— ^^^^, the iV^zt; Fraction 
Required That is . , r=: — , , . , . 

Again let it be required to Reduce >irT— ''TTJj 

The Common Measure of this Fraction will be the eapejl 
found (as appears from Trials) by Dividing the Denominator by 
the Numerator y &c. . 

Thus dd^bh) ddd ^bhb (d 

ddd — i^i-rf 

+ hid—bbb ) dd^bb rd ' 

dd--bd\U 

^bd^bb) bbd^b^ (i 

bbd^b^ 



Hcnec it appears that bd-^bb is the common Measure that 
will Z)ir/Vie' bbth the Numerator and thfe Denominator^ 



Chap. 3. Of f cattion^ Cluantitieg^ rts? 



mm 



ConfiquenXlj td-^hk) dd— hb 

dd 



„ f r + !• IS the A^ iV/^/we*- 

— dh, V ^ ' . 



-^db^hb 
db^bb 



And bd:^W ddd- m rM^ rf ^ J the Ne^ henomi^ 



»atw^ 



ddb—hid 



hbd— bhb 



9 

Let both be Multi filed with J, and then you will 

f . d ^b, the Numerator. . Y of the Fraciiom . 
"*^^ C dd -r- bd-^ bb the Denominator, j required. 

But if after all m^/i/r^ ufed (as above) there cannot be fbund 
One common meafure to both the Numerator stxtd Denominator, 
then is that Fraction in its J[>^y? T^r/wj already. 

Note, The fe Operations will be underjiood by- a Learner after 
be bath faft through MultifUcdtion^ and Dinifton of Fractions. 

Sea. 5- ^Ktion and^ubffraittcn of FraSlonal 

The given Fractions being of One Denominationy or if they are 
not, make them fo, fer Sect. 4. Then 

Mdy or Suifiract their Numerator Sy as Occajion requires, and 
to their Sum^ Ofr Difference ^ Subfcribe the common Denominator : 
As in Vulgar Fractions. 



Examples }n %htntwn. 



r4-2 



#» ^ ' 



ii 

c 

aa 
c 



a + b 



2a Jim c 



li' 



2a 






d-^c 
2b ^ a 

a -fb 



d Y "■ 

a^b — d 
d+^a 
2a 
d^a 



Exam. 



x68 



Examples in ^u6fira(tion. 



Part IF; 



itaam 



xMhA-aa 



1 — 2 



2 


c 
** 




c 


rt 


aa 


> 


c 



<«+*f ^jA+h + c 

d 

2^4-r 



2^-/55 



2a — h 
d-tc 



a-^b 



2* 



d-fa 



* — ^ 



rf-t-^ 



&2F. 6. fl^uItipUcatioit of FraSiaml ^antzttes. 

Firft prepare Miocd Quantities (if there ie any) by making 
Acm improper Fractions^ and Wi&o/^ Qmntift'es by fuhfcrihiftg aii 
IZvTt unaer them. As /er S^rf. :j. Tben 

Multiply the Numerators together for a new NumeriAon Aid 
the Denominators together for a new Denominator^ As in Vuh 
gar Fractions. 

Thus! 1 I ah | 



1X2 



c 
d 

7 



aU 



3<g'^2> 
2d i-V 

4^-f-2^ 

d 

I2aa — Qjoh'^^b 



2dd^dc 



MM» 



y 



Suppofe it were required to Multiply 2a Ar •- ^-^ 2^ 

^^li^ "^ 4^- Thefe pepared for the Work (per SeeU 2.) 
will fland - • ^^ 

* 

I 

>■■ ■■■ T | l I I III ■ — ■!— — ^— W^WIi^B^— ^— ^^ 

2hh' 

6ha ^jib + 8^ -^ lOCf J^i^^per Sect. ^ 



1x2 
Or 



3 



iv: A 



MM 



mJU' 
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«*• 



■I* 



N. B. Any Ffacf!u>n is MuliiPUed with its Denomuatat b; 
r/z/?/«j OJK^ or 1f*tf i^i«5f the Denomnatar away. 

Thus ^x^givcsJ. Forilx4- = ^=*asc*\ 



M- 



1— ** 



ii«— ^ 



IPitnffon 



«v 



The Fr^/o»iZift«4«fzVw being frefardy asDireaed in the 
tt&^io»» Thea . 



.-/'> 



t 






Multifly the Numerator ofibe Hhndeni^ into the Iknomhdtaf 
rftbe Dwijj^y/tfr aN^^ Numera^ri and MulfipVjf the J^tbet 
Tw.A^etber jm^ a New Denominator. As in Vulgar Fracfionu 

Examftt's. *^ '- 



Let— be Livbkdhj — the Work may Aaidi- 
Thus "US ^^T^ 



r t 




aan'^^ hhh 



m *m 



'ad — ah -f- ^^ 

* c ■ 

adac -^ tfTi 
aaa +• ihi" 

.•ill I • !■ ^ ■ .11 



31 



»i» 



» • 



■k«< 



i^Lu;. 



,-\ /• ► J 



' "ILL* * ' 

Suppofe it were reqiwcd to Divide^ aa + j^lriir. ] 
By/t + ^. Then the Work/rffi«r^4fwiBftenil. j * 

Thus— — ^ /^^ : iV, aa + 'Shai^^: 

iiemminatorsy and Z)f »«fe the Numerators. 
.Thus, if — w^ to b« ^>''^*''< ^^ T ** wdl te^ 






H) all (dh the ft«ofiV«rf required 



Foje 



i'.j 



r 



i*HP^w-99WiW 



170 



Algdijtt. 



-^ s 



Panli. 



*«") r C^ 'wt=f*;^<'***-J,- 



. .,,_tf5. — iAh 



K • » /. 



Again, Suppoft k were rcqukcd t» Dir/il? •v^^~. 
|j^iii^*i£ q/?r^ t9f T ^t#-«e»-boA, i t w ill b e 



c-d 



t J 



. :\ 



T r \ 



M-j-zah-^H) aaa^ abh 



-rrr-rto. 



7*py 



Se3. 8. ^tiDoIution pf FraSiottal ^vantities. 

ifk D^tumMlffm' htt» it f^^ fur a NtmDentMimtMri^f^k ki 
often as the fewer Ke^ire^j* ^ . • ■ 

2ad 



Thus 






^ 



aa 



hhb 

SUIA 






.1 i(&.d . 



\ \ 



Wtv-^<Jf'^ff 






>^OT«-r 



••'■T' 



* I I ~ I _ 



SeS. 9. <nNOlntioit of Frakiotal ^anUties. 

If the Numerator zxi3LDen6mwiif9rTihLh^ have 

each of them fiich a Root 33 w reqoircd; (which ver^, safely 

tuipp0H4) Tfacii £itf)/2ziiLlhcqBi t. aiCthejjjg^f ^V ^?<>^/ wiJlb^ 

the Numerator^ and Dtneminaicr of the new Fraction required^ ^ 



^«%2p" 



4" 



-1 
.1 



41^ 
2cf 



Uk+Pk 



'^^^•fm 






^H« 



IiM:il2 



V 



'tiadaUV M ' is/ii 3^. i^aaF^ i>ahi, JU ll^: - ' 






-». 



-. ,:aaa. ^ ^i^Jr-Siokk ^ Mfi^ .' - ■ 



.'a H^Ji^ 



"V i a — h 



Sometimes it fo faHs^'.«it.\ that ^he iV«;?iriMfor may have 
faA a i?oi7f as is required , wheo the Denofhinator lu:b n:>C • 



M««*l» 



Or the DeHomtnatar may have liich a Rootj when iJie Numeratw^ 
hath not. In thofe G/^^ the 0^^4f/#^rj may befet down 



lltt|^]2 






'n-f 



^i^mmmmmmmm'^ ^•'^•^^'^^r— mmmm^mmmmm»mmmmmrmmtm0* ^^ 



Eut wjiefl nei^er ihe Numevftw^y nor tbe Dc^iomixatpr have 
jf(/i ipcb 2LJtoot as is te^tt^-^ prefix the Radical Srgv of the 
^00/ to tbei/'rirfi^; and then it beconies a &r^, as m the laft 
Step, Vhich bringsf me to the bufinefs of «w;//7jfw 5f/r</j. 

^ f I I — ■— i»i 1 1 1 II I ■ II III ^. t p» i I. 11 I . I .. .. , ., 

C H A P. IV. 

> « 

Of #6tttb ^©tiMttiitkjl, 

- Th€ whole Dodrint-cS Surdsfits-ihty mil if} were h fiiHy 
handled, would s^quire a very />irg< E^flanniion (to render it 
but tBUrdbly If/pllig\hU).^»^\\ chough to fill a frtdtife jit felf j 
if aU* the F/irio^i jE^;«JK>/^if Aat may be of ufe tOn^ake 4t eafie 
IhoulSbe crferted; without ;vh?ch'it'« v^ry vziruafe aiifi Trouble^ 
form for a Lear?ter to undcftftand. But now thefe Ttrdiorts /f^- 
duciiws of S(4r^jr^ ^iqh wpit ^reto^re thoi^ ufeful to fit 
Mmaii^ui for iiic^ ft ^ntifn^ a^^ was then imderfiondj ar^ wh(M|y 
jaiaali^eas u^U^n Sinpe fjie ./)i^} Methods ci RiJohn^S^^"^ 
di JEquaiion^ renders their Solutwz E^aKy Eafie^ although their 
f ewers arc never fo high. 

Nay, evenfincettenwcwrc cfhr^nfoi Arithmetick hath been 
%vell widerfitwdy'^^ hvfmcCs of Surd Numbers has been managed 
^t %vay ; ^s^afifMrn byi feveral i?7fta>ices of that kind, iii JJQctof 
pFnlUsi ISJfiory cfAJ^r^^. from P/ig? 2 3 to 29. 

t il|aff riitrcfore, ior 'Brevities luk^y pafs over thofe tediotts 
■Rer/nrtrvTrSy and ordy ftiew the 'Yo7p;g Algjbrnift' how-to deal 
with fuc\iSt^rdQ;iftanUtis^ ?Di^m^^ arifc 411 the Solution of har4 
i^Ueftions. 

^(i-lfke } 4id^ or $ubjiract the Hatioaa! far^, if they arc 

2J J |oi»4 



«ta 



mmmmmm 



I'JZ 



aifiito 



■»■ I 



I • i 



P»C ;IT> 



joined jto any, and to th^ir i5«^«j ox JDiff^rev/ey AdJ0i?i.^ 
IrraiiindlotSurd. 



i -' 



• « 



I 

2 



I + 2I3 



f— i 






^« n r \um 



^ j ^ - .. — ^ .^-.-.^M. — .^ 



X + 2 ? 






^d^ijaa I J+f 



.4?:r V tf4 +.<? 



■M«l 



JExamghsin J^ufiffrflfCiOlt; 



1-2I 



•2 7 J^f . 4?>J^ 






6h jj ac 






• tM* 



J2| 4d'^Jaa c ^.^tjaa^cf] ^jhc^Jaa+d 



J — 2I3I *^v*^ 



i«BBa-*aM««a 



*+V^^ 



— ifc| 



tc^»JnAJ^d 



tttmmmmmt^m -*m 



^j^ammmm'mm.t 



Cafe 2* When the 5«r.i/* CtuantHie^ are Hetero^ene^' (viz. 
iheir Bfdtrh are unlike^ they arc only tobe y<rf5ii>rf, or Suijirdcted 
by thcijr S'tgns^ \\z. -J Or — And from thencc will rnk'Sntds 

'^^ei Binomialy OT ReftiAal. ^ ;' *' 



y^la 



Examples iit 9)lbttiim; 

3^s/4g 






"Tlli \ 






Ill'* 

^%\ i m y p >j ,11 I ' m Wi ^ n il ■ , I ■ i< ; i ! ■■■■■>■ i>ii # «i—^^^ ■■ I ■»'■» »^W^i^W> <^—»^ »< 



BxampUi in jbu^tttaoAm. 



! 2 1 x^u 



I 



■'1 -■» 
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*« 1 * 



«. 



A 



'^^d 



^ 



Ghai^ "^ 
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&i?» 2. a^ltipHeationcf Surd ^antities. 

Cafe I. When the Ciuantities are i°«r^ Surds of the fame */«</; 
Multiply them together, ;uid to their Product Prefix their 

Examples. 



1)^2 



1 
3. 



4h 

Ja 



15 









^Jig \- ^h qa -fdca^ \ ^ftoaa ^bbff 



\CAfe 2. If Swr^ CiuantHies of the fame ^i;?^ (^j ^i^^) are 
joinid to Hdti&Tial ^tuantities, then Multiply the Rational iiiro 
the national I and the 5«r</into the Sof"^, znd joi/z their Products 
together. 

Examples. 



\ 



I X2 



I 

2 

3J 



3* Jtf 



• 



5^rf^/J^4^ 



^^ ^Ica 



15 ^/2* 



S^l^sJ ha \ I <^cda^hcaa + dcaa | 75 ^/joW 



&ff. 6. PiUifion of 5ii/-i ^anthies. 

Cafe u When the Quantities are Pure Surds of the fime ki^d, 
ancj can be Divided Off (viz. vrithout leaving a Rtmaindifr) 
divide them, ^d to their Quotient prefix their Radical Sign. 

. ' Examples, 

kjta 



r^2 



I 
2 



3 



sj hca^T^- dcaa 



J aaan - hbhh 
J aa ^ bV' 



" ■'* T " 



^^ I ^y^A-dik . I ,^aa-^bb 



Cz/J? 2.: .If Surd Quantities J .of, the lame kiJid^ are join'id t> 
Rational Quantities \ then Divide the Rational by the Rational^ 
if it can be, and to thch: Quotient ^ join the Quotient of the S/^r<^, 
Divided hy the S^^ri/, with its Firft. Radical Sigi. 



u 



*J/2 



I 

2 



Emif^phs. i 
^htjiea iy:da ijl^a^i^'^aa 75 ^ /zW 
5*f/^_ 'Zajca. <Jd 



■H 






•* I •» 



^74 



aigeb;!. 



Part II.' 



Note, if any Square be Divided hj its RMty the Quotient will 
be its iPoof. 






I 

2 



a 

J a 



Examfles. 

H^ lichee I aaaa — sW^w -f^ hhhh 



/2 



> 2bhaa -f- ^< 



Sea. 4. ^itboTutton of Surd §nant%tht. 

Cnft! I • When the Surds are vxA Joined to Rationnl Quantitias ; 
they are Involved to the £une height as their /;(?^^a; 4^mtts^ bf 
oj Jy taking away their Radical Si^n, 



1^2 2 



y/a 



>J bca 
hca 



Examples, 
aa — ib 



■<■ * 



^fya^da 



Cafe 2. When .the Stirds arc joined to Rntifmid ^antfties ; 
Involve the Rational Quantities to the fame hei^t a^ tke /!r^^;ir 
of the S/^rrf denotes ; then Multiply thofc Involved Quantities 
into the Surd Quantttiesy after their Radical Sfgv is x^Sfxn 9vaj^ 
As before. 



Examples* 



T©- 



3fJ 



b \f a 
bba 



^d tjca 
25 ^rfr/t 



2b ^ aa — rf</ 
9^i j^ — pWrf^ 



lS-5J2| /J/Til^r 



«IBiM 



2jdddaa 4- TTjdddbb 



da^ y/b 
dddaaaJb 



mfimktmt^mmmt 



The Reason of only taking away the Radical Sign^ as In CJi/ir i, 
is* eafily cojiccived, it you cx)nfidct that any Root^ hemg InviXvei 
into it ifelf, produces a Scpiate^ 8cc 

And from thence the Reafon of thofc Operations perfixmed by 
tJie Si'cond Caft^ may be thus Stated. 

Suppofe b^ a := X. Then ij aar^p per Axiom 4., and 

60th S/^fi' J of the Equation being Equally Imvohedj i% will 

be /I - ip. Then Muttipl^fig both Side^ c£ tlic jEquatipn 

it4to /'Z', it become i^iX = ;ifx /j^r AxuM ^ 

Whicli was to be proved^ 

5 



Aga^u 



Chsif^ 3. Of %\xtt> €iuantitir0* 



»7f 



' Aga^ Let ^^ta =: x. Then ^ca — -^ 



AJfo fiom hence it iwll' Be eafic to deduce the Renfe>$ \£ 
MhUMfiyi^g !h^ Qjuantities, according to both the C^/. For 

5wi2|6 



7 

4 



ki -rz XZ9CX. ^ fer Axiom ^. 
i/ia:=: %x. which was to be Proved. 



* 1 1 " h ^ 



3] v*''="5 



I >$^ 



s •f3>i4| .•;'» = p 




1 



; jj^r« rr -r^. from what h proved above. 



6* t^tdjhazrz^f &;c. forth§rejt 



■MWMW 



L'lvifioa htiiig ^ converje to ■multifitcatio/t, needs no othet 



i , CHAP. V. 

Connrnhi -iU Natuu cf JEqttatiOttjf , and how to 

'. frefan than [or a * 



1 

When aiqf Froihm or Queftion is propofcd to be Analjticdily 
JRefohed\ it is very rcqirifite. that the True he Rgn 01 meaning 
thereof, be fully and dearly Comprehended {\si^ix^'^idfx&) that 
fo it m% be Tiudy M^aeted trom luch yfi«^f^»^i war^Jt as 
iiueflkni oS this irWareoficn £i)^/^^with; ctherwife it wiU 
hty^iiiffic^t^ if 010^ ImPpftiUe^ to y^jfi^ the Queftion right ia 
its fubfiituted Letiersy 9sA ever to bring it to an Equai^hny Jb^ 
fuch Vttriout Meffjods of Ordering thofe tetturs as die^ Naitirf of 
th^-Que/tio^s my re^ire^ 

Now 



7^ aigtl^a* • Part ir: 

. Now the knotoledgii of this lyifficult partc^ the pprife is only to 
be Ohiained by Frnctke^ and a careful minding rhe Solution of 
fuch Leading Queftiorts as are in Tbtfmfth)esytxj enfv!. 

And for that Reafon I have inserted a Collection of Several 
QueftiottS I vfheTein thexc h gi'ent l^atreiy.^* .•..': 

Haying got lb C7^<2r an .UnUerihndi^g.<;^* the Qji^efiiart ^opdEe^. 
as to ^/^r^ down all the Quantities concerned in theiic ilue O^der^ 
vix. all the Suhftitiited Letters^ in iiidj Or^-fi^r as ; their Nature 
Requires ; the next thing muft be to fonfider whcther'it htJJmited 
or not. That is, whether it Admits of more Anfw^j dian One^ 
And to Difcover that, ObftrveiYit TwaJfoUowipg iP»/if^; 



iSuk. 



» * 



2iFZr^9 f A^ Number of the QuaHtitiesfofigbty Exceed tbeJMm^ 
ier of the gf'ven Mquati^nsy the Quefliak isca^AbleoflHftume^ 
rdble Anfwers* . : \ 

Example. . ^ . 

Suppofc a Queftion were propofed thus ; There arc three flicb 
Numbers^ that it the F/r/! ht Added M.thc Second, jhek Skw 
will be 22. And if the Second be Added to the TiSr/V^ their &m 
will be 46. Whfllt are thofe NurrAersv^ .■ \:.\ ^ > . 

Let the Thrte-Nundrerrht rep ref e nted by Three 'Letters^ tfaa^* 
call the Fir ft a, the Second e, and the. Third j. >^ 

Then 1 ^X^ZL^W according to the Q«^yfi>«. * ' ~ 

Here the Number of. Quantities .Sptfght are Three; viz. Oy ^, j, 
and the Number of the given ^^Mioni are but Iteo. Therefore 
this Queftion is not Limited^ bu^ Admit ^ of Vai^ious Anjwers ; 
fi^caute fot any OwV cf th()fe'Ti&^^^/D?'t/^y'j, yoa^niiy*'takeihy 
Number at fMfi^,'' that is iqTjr tiiai * 32^. . Whidi with « 
Ijtile confuiera^tion will be very Eafy to Conceiv^. .^ 

"• -vO -.•^itiki.,/-.: ■.,;•/:>-, ' 

ff^hen the ^miben'i^f the jghan Mquations (noT defending 
iiWn one nnotbr) '^e' jufi as 'mAnf- -As the NuMer of the 
Qtinhiities fovgbt\ fMn isthe^nefitth ^ruly lifted, ilia, encb 
giuantkj fougljt hdih^ but (me iSi»^ tfajue. * ^ 

•^As for initiincCjXct the aforefaid 'i5J«-^y?/e>« heprbpofed thus.* 
There are T(jree Numbers ( Ji, e, and jf, • As before ) 
if .the Firji be Added to the Second^ their &im will be 22 ; 
' • if 



Okpii Of jgeDttcfitg -^tottong. ii r ^^^ 

if the S^ro«</^ ^(lSMT0'$wXHni^'ih<9t:)&«i waUto d6 ; and 
if the Fir^heAtii^v?^!t,-](-^ird,yha^S^vinii)^^^ ' 

aitheiV»wfc*-iA '._^ '' .'■ ^■, " /-^ -'^' '^ ',,^^ ..■^"■■ 
Novrtheeiue/iio«hferfectIyZJmte4j^7uiiJiv^eSlaa3jtitybsPfm^ 
but oatfvigli: yalut, to wit a i= 6, f =: 16, aiid j = 50. 

"N. B. ff the Nukher of t^e , phm v«^(if /Wfcxctedi ' f#f 
Number of the ^tua^fith^Jimgbt ; tj^efnot o/it-fXitrntbe (^a;^ 
fiipn, 6ut o/tevt'itnes render if imfojfipie^^kei^r^ tf^itj^^^.. 
ton tiflent one to another. , ' " "" " 

/•^ ■■' ■ ■ • ■• » ■^•' ,. ■ , ? !" S. --^ ( .^-ll ^1 

Having tm/jr if rttirf the QuhfiioJt h) irifT&JJfi^ff^ Z!rtfrtj,Till ' 
found it timiti:a 10 mit''4^p)er\Ci% ttiiafi fctJouncicdtts^toilave' 
a rertam We^ermutdt^ NtmAtr ot J^fwtr^ then let afl-l h o tej W< <" 
ftituted Letters be to Ordered or cOi^arid togteher;...<Dthci-}% 
Adding^ Subftr acting, Multifly'^M,Pt Dmding ihm. S<-j ar- 
cordiiigaiihe JV^tsr^ of thet^«fyT^ar#^»r«/,^untii.al{^ ^i*^ 
fatows Qitemtitiet except Cfs<f, vcica^ (^^■vamth&d-^ ipt.lgu^ ; 
in grear Cigy maft -hettdteitto-trty t h e ig ki ai v^art E tpl tt t t t j * ~ 
and when that unknovn Qiiaititi^ otium-PitMr o^a (is S^imH^'' 
Cahe, &c) a fouiiii,^»ii*o tbafe thA, aaehav*! ; t^irtiK ^at^ i 
Jtioft'a find cobebrai^tt£i-.an JE^tiJ9^rjtQdr««f^74?>:li'yito«^ 
Solution, vi "-"■■'' ■ ' ' 

ifttii^tmcf 
uon^ Jo .p< 
doae,. u^? , 

dnt'inc i«OT • 

brim it (01 

thowriiaiar< 

jufi Equalil ; 

The, Bull 
AlgebraicXi 
Afflicatioh 
f <we, if the 




■Brs- 






^9li8i^m* 



Pa«- 3HL, 



"MRS^ 



JteitucfiofihfAddifiom i$ grounded upoii jixim !• ^ is onljr 
the Vranjfofing (viz. the Removhtg) rfany jf^egathe Qudfitiiy 
fiom dcher^i^ of an iC'jv/fftov to me ocherSiiAr. nMth cheS/s>^ -|- 
bcioie ic^ asmdieft 



. ,* 




«— >t=rf 






Btmfles, 
Agaiii, 



2 



li 



a<^^f— 4«+»' 
iW~<:'4•<' 







•■^rq 



SipK)fi(. 



Iltfif i^ 1^ -*->:= ^ ^ 2^4 

IV.'S I!. "IV iJ^ I J 111.1' ♦ J i 



*hp 



■t^pi* 






■-* 



jJvfi^ -+- ^fci^^ 24k.~ <*ai:?/r 

fJU^i(^d^ kgjr^^ upon ilr^ff 



c«fbntfa?bV ^^ ^ _ ^^_ ^ 

fkJhi-i^tJto^ tT^ot&r li*. with' the 




SuffOw 
And 



- *•— > I — < 



24-f-4=a 



I -^ 2% 



M 



^i™^ ^f^m _2^ '^ Ab# 

|«r 4- 2A4 JU «^ Hh ^^ 



v. 1 



^T 



-'W 



•Ita 



L« 



■■•i^iPT'V » «>«p 



1^9 



Chap. 5. 

Let 



IBedffc^ 



■■■■«•■ 



MAMMUMHMBiitfMMI 



Let 111 4M4 4- ' — <•<• 7I- 5*^4-+- 2l£l 

1 — ^tas 21 4Uitf— . :j*Ai -^d.-^cc 4- 2if4 

2— 21/4 ' '^^- * * ' ' •'— 



KBm 



«tf — ^*^ — 2dd =tce -Vi/ 



1 1 



> .( 



t « 

Suppofe 



u. » 



Then 






I '. 



Let 

IlC2> 



3 • , 

24=i6^5 = 36, For-k5±:-r=^' ' 
* 4- -55 

■^■■■■^— *— ^— ■ » I I I ■ 11 ■ ■ ■! ■■■ III ■! m mmmmtm^ 

<^f :A -I . . 44 



4e 



Sdpp^lM == 



■ ■■■ ■ M II I . li. I I » 



Suppofe 



44 



4 






<M + ir-4^4^; 



vr* .. , 



dkh 



aaa^hca-^- tfa = <<»* 



Suppofij • ■ -^ • ♦'•^** 



^»» 






-i-5 



* ♦ 



.'yr. / C" 







M.4. or tte(^ ^i^mSimi* 







A« 2 



• V 



t^mfleu 



v?i8p 






irar 



»^>gw— J>«>W<Pl * ■■»■♦<- *» ■ 



? 



iiii^Wftu^^ii 



.?act n 






t 



I ' . 



*"> 



J t 



• Let kl*r= 



Siippofe i|*Ai •+• ha±r VM 
Let I 



/ », 



'•miUWI 



ilwm^a^W* •*'^-^* 



I • • 



' 1 .0 



# -l*^ €<# r^ l,«:p rf*^^4f 



any tliat is* known ; let the Whole Mquniion be Dividad by the 
^nown Quantity^ that fb tl)( |#«teav« may be Cleared. 
As inthe& 



* . '>.. 



Suppofe 



il 

2 



ill -"^ca-zzd 

d 

lar*'* — 



Let lilr/w — dda-=:cd^dd 
. ^ cd^dd^^ 



a^— ^^— — ^"1 >. I . ■ - *^* *^^ . ■ . - . - , 

Let 

l-f-7 

3-i- 



t 
• I 



.1 



1^ I 1^ m^^m 



^pdaa -f- 424tf — jicd^- 2dc0 . * 
7<fe/«-i- 6aaz=2 hca^ ^i 
ydd -^^ 6a = *r + jr , 



i 






Mtol 



%t'oIiitii:jii?i 



.'', 



When dierehailpar1^taxt«an\iia^ /^/»d- 

•f»^ij/ or like SurdsJ^sHTei away the 'Kadkal ^Sifff^Sbiti wt 






a.U-f-* 



■ittiiiiatfi*M 






it 



^ the odi« 5/* be Hatiiml} Then Involve tlie^tfV/oi^ 



s 



■n 



i i l i W<U.^ » 



, Chip*' 15 . Of EeDttcioft Mauattong, 






_*• • -t^ * 



Quantities to the fimc Povjer (fir height) with the 7;^^^^ of the 
5«r//, and take away the if 4k//V^5/i«. . ;, • . , . ' 

As in thcfc 



«.» • 



Let jilv'tf — 6 



Suppofel I j -v//? z::z.>, ^-f f r / • " ; 
I ©- 2 2 <« :=ri^i'4- 2^r H^ ff. 



Sap^e\i\i y/aa— ha ±-'-d • ' Let li|»v'''2'i==rV • '^' • 

- - _ ' ■;§__. . _ I - ... - - 




diiu; at the Index of that Powm^i^sotes, and theit i?oof j 
J^4/. Asinthefe ,. ,. . / i^'f/t '^f ' -^ 



ifo^f J will bo 



E^eamfUs*'^ -^if^L r,. 



Suf pofe] i\aa'=z:^6 I Let 

I W :2 2) ^ z^ V" 26 p: ^ 1 WW 2 






I iw 2 12I ai=i^bh^dc^ j^iB»,^^|<»s;ie5f 4-r 

©r^if .any CpxppouDrf^SEHLP^^ at 

one Side of iht^ ^pfotion /Jtbat hatha ttfie Ro^t [o/iti 'kind) 
Evblvej^ Sides of thc^- Mquation; a|id I itn^ be Deprefi'd 
ptor£qwcri*chusr'*^mGfcle ' ' ^' "(^ j 



Suppofe I 

I tui2 



' --^safamptm 



*-^ ; 



^^-^ 




f 






Itr 






Here * fol^vra^ feivHEft^pi 



, . . m^jSmtktiMs] vAkSJKm 

all die foregduig ^^^y < rf fwj ^rf .prqaifenyiM ukd; ; 
-,JU-Occa/i«, SS^^ "^!Sv J I. ,A 

■H- ^rf -Tf-^rSS- '^ -"^ "^-^-f -^ i'-a-^ 



^uppofe 



• 












1^2 



aioebiau 



fan It 






4 + W5 

5 — *r6 



7tM2 



8 



■ ^_y^-H4 1-.. 



j;;;. 



T? 



» '■ I Vi. 




Aiivtt 



' ■ ^ . 






^, '» f 



BxUfhfii 



e. 2. 



Ijupp6fc 



« 1 



XX« 



*4-;$4 _, ■ y 



W)i4tiiAeVaJiii<£vt. 



"7 J V '-■*•,— *''^. 



««?54 



<z 



t • 






» V 



>^3 



<4 4 t > 



■J. -/•» . • 



I 








!+♦/.*«• 







'. X 'j: 



' • 



♦. 



4- 



<;fep.5^ oi mtii^xs ^wMjong. ijs 



ia* 
i + j 

7* 
«-r» 

11 -4A?« 



15»,2 






ntfi p**, ^ 



12 JW>» = 4f«« — ^4* 






CHAK, 



en A p. VI. ■' " ' 

Of lajotrajfional ^t»nttfic« ; botii Slvi^tiiiai, (Sta> 
,r' imtrictd and SffiSiitA* 

What hath been fiicl of iWmt^-* 'm.Aritbm£ticitl friff-esfictt^ 
C3iap. 6. Part i. may be eajily 'Af plied to sjiif-fi^nVf of 
Ibms^tteal or £;4e Quantities. , * , ■ " * 

fe5. I. Of SimntititB in Arithmetical ^{osjettibh. 

Thoft Qumtiiies arc "fiid to be in the oioH' Si'ippU or Natitrat 
I^t^resjim, that begin their ^w/cf of /»crfii/i^' tir:i>etr<<i/"f.widi 
a Cypher. . .. ■ i -, i - . ,i 

.j^jjjji o : a : 2i* : 5<i : '4JI : ^* : 6i : &C. ■ Iftfreafing. 
ID : — «— 2rt: — 5(i:_4a:-L^(i:— £ii: ad.- - jignea^u^. 

Or BmiitrfaUp, puttLig 4 the Fiift^«ititht t'r^esfioJi, 
and ^ the coamon Excefs, or Differeftfp 



Then J'^ ■ ''+*" ' " ^^' ' "+5^ ' '^+4': = * f I'' • «+^'-- ^■ 
Xa'.a~~e:a — 2e:a~-*-^e:a-:i^ : a—%e •.'a " iii : Sf. 

\a the Firft of thefc tntes it'» ew&ent, that if there He but 
Three Terms i thffttffi of die £xO'/-iwjwiirbci)WWfe'-ro thtf " 

■^a : 44, .&C. , 

r' Decreafing^ 
-2c,4fcc; Iff 
I'Stim ol the 

jeybe^iii,,* -*-- 

iKe/i«.'-,And ' 
irf/y, If there ' 

'miy.vfia bi , 

i'f: * '+^ 5f , 

Decreaftrg i here a ■■{■ a — ^ie := a — e -\- ti •^2^,' Sou in 
any otner Four J>>t«j. 

C««/iuMnf/7> If there ^re never fo many Tfrms in the Seriei, 
As Slim df Ox 1ii;o Extrtams, n ill always be .^tw/ to the Sam 



■ Ill 1 f I III! 



Chap. 6. oiptopotciotttAiSHuantiUtg. ii$ 

of iny Taod Meansy iSx3Lt2cct Equally Dift ant from thdk Extreams* 
Asinthefe, aia-^-eia -\- leid-^ yia + 4c:/r4-5^- *^ 
Here a +/x+ 5^^^ j^e -^^ a -^-4^=^ + le-^-a-^t^e^Scci 
And if the Number of Terms hcpM; the S«ot of the Tw^ 
Bxtreums will be Double to the Middle Term^ &c As in Cotol. x. 
Qr^/^. 6. before mention d. 

Conledary i. 

Whence iff allows ^ (and is very eafy to conceive) that if the Suni 

' tftbe Two Extreams he multiplie^into the Number ofalltbeTerms 

in the Series ^ the Product will he DauhletbeSum ofdlthe Series.- 

Now for the eajie r refolvingfucb Queftions asdefendufdn tbep 
Progresjional Quantities. • •....- 

^ a = ihe^ Fiffl Term, as he/ore. 

I y = the Laft Term. • , " 

Let < e = the Common Excefs, &c. ns he fore. 
\ N =1 th^ Numher of ajl the Terms. 
;vS zziihiSumof all the Series, viz. of all the^Tyrms. 

Thea will « + jf x iV= 25, by the freeeient Cattfectarf i 

That is^ Na-\-Nyz= 2& Confeguentty ^f . "^^ ci ^ the 

^um of all the Series, be the Jhrms never & many. Thirdly, In 
thefe&TfVj, itiscaly to perceive, thitt the Qmmon'Diffnrenc^ 
(e) is fo often Added to the jtij/? I^'rw of the 5mf i ; as are the 
Numk^r of Km^,' except the tirji i That is, tfce Firft Term (a) 
hath no Difference Added to it, but the Laft Jhm hath fb many 
times ( ^ ) Added tq it, as it is diflant from the Firft. 

Confequently, the Difference hetwixfth^ Jkoo tlxtreami, iioiAf 
the Common Difference^e) Multiplied into the Number it all the 
Terms Lefs Unity or i. , . 

That is, iV^— i V e:=zy^a\ ^t' Difference tetmxi thcf 
Two Extreams, viXf iW? — ^ szj — a. 

Confeflary. 2d' . 

• 

Whence iifoll&wi, thai if the Difference letwlxi the. jiaoo Ex^ 
trehms he Divided hy the Number of Terms Lefs x. ibe Qjsoti^^ 
^nt trill hg^ ibe Common Difference of the Series. 

. •. • • . . • • • • • . ' 

^bwit,4, — ? =>. 



1 1 * 

\i m 



ns 



^»^^^r™» -■- — 



PanlL 



Now W the help of thefe Two Confectariet, if any Mw** <f 
flie aforcfaid F«t>^ P'Vts {viz. a y. e. N.S) be giTeo ; the other 
Two BBy be jEaj^J found. 



Thus, 
And 

6»-yN 



'■ ' _ — '^5 




Ai.lefore. 



^yy — a^ive — e 
4 1 ^ — ii +■ ^ = i\^ 

6 
7 

8 
9 

10 



5,aadii iia 



tox^+Jf 



^ —N The Number of Terms. 

llzJ^-=:'y ThelaftTerm. 
.Na^2S'-'Ny 

,. ^^ ■> = J\r The Nu^eroi Jirms. 




a-ty 



Per yf;irfom %* 



j^a^y = 2S 



H%ie\i^\yy^aa + ae'^yeT:2Se * 

16 '^e 1 17 Ijjp — ^^ = 2& — 4^ — Jf^ 
iW 1 18 I ^'^^ ■"' = ^ The Common Difference. 
3 + 4 I 19 I A^ —'^ "t" ^ fisjf The Z>^ Knw. 
o —iVS' 21I ^+.^-ife = 4The Fir/f Term. 






In like Mani)^yaQ n»y froceed to find out any cf die Ffare 

Qfumtities (a. e. j. N. S.) otheirways, viz. by Varying or 

Comparing of thefe Equations one witji andthcr , yoii o^f 

froduce new JEauations with other Itef^ in cbem; the which 

. * I fluul 



MM 



Ciiap. 6. Of ^lopoitional iSinan Utit^, 187 

■■■I ' III- !■■ I ■ " ' I I ■ I .1 I ,11 ^ 

I fliall'hcre omit furfuing, and Ltfave them for the Le fibers 
Practice^ - « * - ' * 

• • . r - '-i 

^■■i.i-i ■ I.. ■■■ I P II III J fi)^ Mt i< ii»i—^i^— — I [I m wmmrm^mmmmm 

Se8. 2. Of ^mntititsi in tBttmttvit^l'Propofttan. 

Geometric aI Prbfai^ion continued ta^ been already Defined in 
Sect. 2. Cbdp. 6. Part i. And what is theite faid concerning. 
Nuvnhers in -H* may eafily be applied to anySort-of HSfnhg^neal 
etudntities Atat arfe in -n-. 

The moft Ndtural zni Samfle Sme^ k£ Qvom^^Pfo^ 
fortiQffolsy fs when it begins with U^ty ox i, 

. ■ • . - ' ■•••»'• "■*•"• 

As I • if • aa'. axd • aasa.'a'^ \ c?^ &c. in -^ 

For I : a : :a I aa :: ad : 4^^ : : aaa : /i^^, '&c» 

Or /2 • ^ • — • — . . — . &c. are Tkrnrs in ^ 

'a aa aaa a* . ...... 

For ^•: > : : ? : -r- : : — : — : : — « : - : : -^ :-.. Ac» 

: tf A 44 ^aa a^ a^ a"" 

That is, when all ^nnddle Jkms !betwi?t the Itd« Extreams 
are both Confequents and AntecedefttSy that S^^/Vj is in Geome* 
tried pro fortiqn continued. . ,:. . • r . t^ ^ 

Therefore in every 5'm^j of Quantities in J 4r. all the 31'n«j 
except the £<«/? are ^kntecedents^i and aU^ the Ilrwj exie^ the 
jF/>y? are CoHfeMents. . . . . • - r j 

But Vniverjally letting /i .the jf^irfi Tern in the SerieSj 
and 4^ the i?af jo, viz, the Common MuUiplter. or Divifor, then it 

frillbe^ ■ • • — ' •■•..-•..; ■.. :^^. ••-. -■•- 



, a.ae . aee . aeee . aeeee . /«^< . ^^^ • &:cl'in 4* . . . -^ i"- 

Or 41 . -- • r- .. — -. — . -r- &C. arc in ^ Decc^. s ,s / 

. e ^e eee eeee i?» - - *- - ^^ r. > . . / 

F^dxaeiiae;^-^z=:aei.i &c, ■ , •' - / 



:. i 



M* 3 • d A na a a. a a . 

e e , aee ee e . eie^ eee . 



• 



Lin anyof ihcfc Series it is Evident y that if Ti&r^^ Quantities 
ire in ^ the RectoftgU of the 3teo Extr earns will be* jSjfWtf/. to 
the Iqueate of the yg'^/uy. 

Asuidiefe, aiae.a£e}attta%aeez=:iae^ae.z=:itaee. Sec. 

Bb 3 Or 



.fimmm'''mmm 



J88 aigebjta. . Part W 

Or ^ . — . — here alio, ay — = — x — ,c:— &c. 

11. l£F&ur Quantities arc in 4f the JRectangJer of the Extreams 

ivijl be £2^^/ to the Rectangle of the Means. 

As in theie, a .ae ^aee . aeee f here >e x 4^' = ae %^ee^ 
a a a ^ a ^ aa 

Qta. — • ^._ here alfo^x — = — x— — •— Sec. 

e ee eee eee e ee^ eee 

, • . . . 

Confequenthy If there arc never lb many Terms in the Series 
©f TT the Rectangle di th^ Extreams will be Equal to the 
jRect angle of any Twq Means th^t are E^aJly difiant from thofe 
Extreaffi^. 

As in thcfe, a' . ae » aee . 4^4'<? • aeeee • ^5 &c 

viz. aet yi,az=z ae* >c rt^. Or ae^y^a z=: aeee x fJ^^ = aae^. 

in. lir never fo many Quantities are in 4f it will fce, As any 
one of the Antecedents is to its Confequents ; So is the Sut^ of 
gll the 4«^^^^^<f«'J, to the Sum of all the Cgnfiquehts. 

• I . . . 

Ca. ae . aee • aeee • ^^^<f^ v ii£^' , ^&x:. Inoreaftigi 

I 

-[ Asinthttfe, < a a (t ^_ ^ 

j ^ — . _ ,. — . .J-. . — &c. Decres^ng* 
I. iff ^^tf w eeee e^ 

; "... 

^: ae :: a^^ ae -^ aee ^ de9 -^ ae^: ae -f- ^^^ -f. ae^ + 4^^4«^i 

^ /i.^c a a a 4 a ^ a a a 

Or a: ^::4 -|-_-j-_-f.— f— ^_^l..j — -f._^--.^— 

e e ee e^' e^ e e ee' e% ^* e? 

That is, the Rectan^e/oi the Extreams h Equal to the 
/lect angle of the ^^iSM^j ; /^r Second of this 5^.rt. 

Afcf^, The ^^fi^ dr. ^ny SmVj in r^ increafing '^fomd tijf 
pividing any of the Cmfequents by its Anteced^>tts* 

. .Thus, 4) ^^ (e ,. Or,^^) /^.^ (^ &«:. - , t ; 

But if the Serie"^ be Deifeaftn^y then tKe /?/zf w is fouqd Iby 
pividiv^ any of the Antecedents by its i^onfe.(juentS\ 

Confer 
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ConfeSary. 



r^tf^ Ti&»«;ji Tfeivg fremifedy fuch Equations may le dedue^d 
from tbem^ as will fohe all fuch Queftions as ^re ufually propofed 
about Cluantifies in Geometrical Proportion tf In Order to that 



Let* 



-a = The Firft Jhrm^ 1 „. i. r ^ 
^e = The CoLon Ratio, f ^ ^^^"^ 
}y ~ The Laji Term. 
.5 = The Sum of all thcTh^ms. 



Analogy. 



1 V 



Then S •— jf =: the Sum ef all the Antecedent f. 
And S—i <a = theSBf/«ofallthcro«/c'^^^ffj. 

AiaeziS-^ y:S -^aPerthtViL^Stltii&SM: 
Sa-^aa-^: aeS^aey 

S--az;;:eS^ey .. : 

ey^a = eS-S j ^^ .. 

•2^-=^z=« The J«« bf ilAc S^Vi, ^ 

'=-^ = ir The common AatkK 

s-y . . J . . . 



2^ /I 



z 

2 

3 
4 
5 

6 




^jf = ^5 4- fl -* S 

?£±^^ ==^ The I^^ R^^ 

S^ey — eS=a The Firft\Tlfrm. 



v4 



of iSr^d ; and imports that th^Aectaf/gle, of the Two Extreams 
in the Firft Step^ is E^ii/z/ ta the ReciangiB of the Means. AxA 
fo£c>xSiny'6thtt Proportion;, ' ^^^ . 

&ff. J. Of l^armonwal Pf&parthn, 

. Harnionicql or Muficfl ProPoKtion is, Avhea of ^Ari?^ Quh?tti-» 
ties (0r rafberNumhers) the. jFw? liath the fanafe JPkf /o to the Third^ 
As xht Difference between the Firft and Second^ hath to the D/J^^r 

|r^«rtf between die Second and TA/r^. As in thefe following. ' '• 

• 

Suppofe tf, J, f in Mufic'al Proportion^ 

" 3 4- ^"^ 



ipo 



sUfs^a, 



Part II. 



2-r ca 

j + fo 
S-7-c+a 



5 

4 
6 1 

7 



rf' = 2ac — ha 

•^^±^ — a The Firft Term. 

2iV = f ^ 4" ** 

:=J Tife Second Term. 



c -\-a 

2M — chzulH 



7-r 2«— r|8|~^ = f The Ti»rd Tfrm, 



If there are Fo«r Unw* in Mufieal Proportion, the F»r/? hath 
the fiune Hatto ta the FosrfiS* as the TAfference between the Firfi 
and Secmd hath to the Differe/ffe between the Third and iPourtb. 

That is. Let 4. ^. r. ^ be the Four Jerms, &c . , 



Then! 



• « 



3-r4 



I 

2 

3 



dh — daznda — en 
<f* = 24A1 — r^ 



****^- ■'' _ '' ii 



2^— f 



^Mi 



•riS 



_ 



(i \dh ^ clL ~ TliA 

y \cHz=z7dd^db 



r^^—tU 



ca 



2a 



a 






^ 



-MMMrfMM 



Mfa 



'^*i«i|^NiP»« 



W4 



«.! 



G H A^. m 



0/ Propottion 9M£iitmtf, mi &(nr to txttn £<}aations 

. fAf^i^n Disjunct y or the iP«2f of. Three in Numbers is at 
leady explain d in O;^^. 7. P)^^ i. And what hat& been there 
^•M a^icabk to all Homogeneous Qoanddes, viz. of lilies to 

't " ... • • . ^ 

If Four (iuMitities (viz. eitber-Unes^ Suferfices, for SaJiVi) 
1^ ProPortioual:ibt £eciangle compEehended under tbeiCSi^^^?^ 



^9 
is 



J 



I KM—— I ■ ■ ■ \ ^ m m 
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is equal to the Rectmgle comprehended under the Two Means. 

(16 Euclid 6^ 

For Inftanc^,^ Suppofe, a. i * c . d • to ippiefent the FiW^ 

Btmnogened Quantiihs in Pr^pcrticn. 
v\z, a:h lie idh Then wiU ^ r=r ^r. 
For fuppofe h:=i2a thtti will d-r^Tc 
And it will be 4 : 2/1 : : r : 2r. Here the i?#f/o is 2. 

but '4 X 2c :=^ 2ii )c r« vz5e. 2rtf = 24r 
Or fiippofe >= 34 then will rf = jr 
And it will be a : t^azzczy. Here the i?/if/0 is ;. 

Or Vniverfally putting c for the if^f w of the Proforth^^ 
viz. making k == 4^, then will d :^<# 
And it will he a zae zzc zee 

hut a%ce:=.de%c viz. ace:^aiCm 

ConfequeHthy ad:=±h: wkich wastobe/fovf^. 
Whence it follows, that if aiqr Three of the Fo«r Profortiond 
quantities be given> the Fomi^ may be eafily found. 
Thui, 

Lct| I lazlzzezd. Then 



• • 



I '• \2\ad = ie2& before 



2^> 



2•^W•7• 






N ■ iii> 



4 fir Note, /» fWx Mamer Euclid, 
y^'y I I in hi s'^ib Book exfrejfestbe Ratio 



Or 2 



W^ — 7 I I tnbis'^tbtiOOkexf 
V ^ 0/ Proportionals, 



viz. the Rath 



If Fww Qualities are Proportional, they will aBb be 
Proportiond in Alternation, Inverpon, Compofition, Divifion^ 
Converfion^ mi /Uixtlj. JBuclid. 5. !)<?/. 12, 13, 14, I5j 16. 

That 



1 92 



^mmm 



di* 



algebra. 



Part !!• 



a:h:icidht in Direct Propdrtidny as bcforo, 

aiciibid Altern^eA For ad is:bt 

h:a::d:c Inserted. For ad =± ht 

a + t:i::t+ d: dComf>9UHdtrd. 

da '^hd:^h + WThat is, ad—hc^ as before* 

tf ^ f : r : : i' +- rf : d Alternately Compounded. 

ad*^ cdr=i he -h cd That \stid ^9c. 

_ a—h\h:tc — did Divided. 

9 1^ ad^ td:=zhc-^hd That is, ad:=ztc. 
a — cicixi — did Alternately Divided^ 
ad ^ cd s^ric — cd That is, ad =: h* 
aih ^ d:\c ' d^ c Converted 

13 I odAroc zzzh^ac That is adzn ht. 

1 4 U 4- J : ^ — i : : f -f </ : r — rf Mhttly, 
V \v^\ac'^ad'\'hc^ldz=iac'\'ad^lc^ld 

15 + I 16 1 2fcz= 2Ad\ That is, adznhc As at find 




m^m^ 



Note, What has been here done about whole Quantities in 
Simffte Prof ortion, may be eaiily perfbrm'd in Fractional Quan^ 
iities ; And Surds, Sec 

For Inflance, If — : — ^^;; ■ ■ and it; be required to 

c / c . ■ 

find the Fourth Term. i 

it will be '-v— the ReSangle of the Means j ^bich being 

Divided by the Firft &tream — it will become ; ! 



al^ dd ^ cc jddc — ccc dd — 

"T/ — rr- V — rrr — = — :t7 



cc 



fc 



aSfc 



dhf 



the Fourtb Terms 



Or if .i : ^Jid ^tc : :i^W f- ir :io a Fourth »rw. 

Then is, ^/ JT^flc x J W.-f-^rrr: ?i/ -f Jf fiie Rectangle 
oif the M'/JW, And ^^ W -f fc /"</ 4. r the Fourth Term^ 

Thatis, *:«j;W-|-fc::^^</^i'r:rf-|.f ac* ' 



«' 



Se8. 2. Of SE>itpli(ace and^ SCtipUtate Pi'opentm. 

Tlie Proportidns treated of iathe hft Section, ate to be under' 
flood when D'nes are compared to Zi>r^/> and Suferficiej to 
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^uperfices ; or &//rf> to Sf/iVx ; t;/z. when each is Compared «J 
that of its like kind, which i3 only called Simple Proportion, 

But when Unes arc compared to Superficesj or Lines ^rt com^ 
pared to So/iii, fuob ' Compariians are diftinguiflied from thd 
former^ by the Names pi Duplicate and Tripliaae, (Sec.) Propor* 
tions ; fo that Simple ^ DupUcate and Triplicate, Qc. Pfoportioni 
are to .be ijnderftood in a difeent Seme from Sivgjl^y Double^ 
Jkeik^ &c. Proportions^ which arc only a^i, 2, ;{, @r. to i 5 
but thole of Simple^ jyupiicatey Trtplicnte, &c. proportio/esy i« 
that of a. aa , aaa ^ Sec to u Or i£th& Simple Proportion j 

be that of . ^ to /, Mrhofe Ratio or Exponent » t* or -^ 

decordin^ to EutliJ's Way. 

Then t^t-^^^ ^ l^xpoiieni: of the Dufdicate'^ 

And:|.,i^;| K.'f.^S* »t^« Exponent of the TnPiop;V<*^T 

• - / • .» 

• Arid if there m Three , Fifttr^ 6t mote ([tMnfitiesj in 4^ 2(1: 
i ;jtf l/ta . Wii ; ^* . flf, &c. (As in th^Firft Series SeSi,2. of 
thfe laft Chapter,} Then, diat of the Firft to the Third^ Foiitch and 
Fifth gf. ^itfz: i To ad* aaa . adaa.ds) is Duplicate , TrifKcate^ 
Xbiniruplicatey &c. of the Firft to the Second, (viz. oTi T^a J 
And by Inverfion^ that of the Third, Foufd^ Fifth^ is DupK^ 
eatiy Triplicate^ ^. of tfeit of Ac Sechnd to the T^irft (d To i) 
fer def. io. jBw/- 5. But the Nature of thefe Proportions will 
appear mof e Evidemy"^^ be eafite underftood when tbef . are 
Api^ed to Pra£Uce, and iUuflratcd by Gedmeirical Figureim 
FuHher oii *~" ' 



' ' ..... ^ 



.: :^B, z. How tt^ tvfn MqmKttMs into %wsismfi^ 

From the Firft teBim x£ this Chap, it will be ea(y td <:oncei vei 
how to turn or D]£[olve Mquations into Analogies or Proportions. 

For if the Re€lan^e of T^o Co/morfe) ^udntitiesy be Equa! 
to the Re&an^eoi Two (or more^ Quantities ; thc£ ^y :tbofe 
Four ^rmore) Quaniiiies Proportional. Bythe i6Euclta. 6.. 

Tfiat is, if 4* = &. Then IS tf : r : : -i": *.. 

Or r:iz : :^ id Ac 

Tt6iti ^<Vhcn6e Aewf arile^ tWa general it«/ir for tuthing 

jEitUations into Analoiies. 



r^4 M^S^ISU Part It 



^ 



Kale. 

Divide either Side of ihe^lvem Mqu/nitm, (ifH can le done) 
into Two fuch Parts, or PaBors, as being tmlti filed 'iogftifer^ 
ioill froduce thai Side again ; and fndkBihofe Two Farts the^ Jkhe 
Bctreams. then Diifide the i^h^'y Side df the Mqmim (if 
it tan he done) in the fame Manner as the Pirft jwasj Md kt 
Vbofe Tuoo Parts er FaBors, U the 1^'MeMs. 

For iilftancc, Suppofe ah -\- ad:=rid. 

Then aiiiidih A-d. Or h: ai: h -^ d: d Sec 

Or taking a d from both Sides of the i£(}uations^ and ' 

It win be ah = W-^ ad. Then a\ d:z* '^aih. 

Oij^idiih^aia Sec. ' ■ : - ' " 

Again, fuppofe aa -f- 2ae =? 2hy 4rJ> 

Here a and a -f. 2e are the 1 wo'F'a^tots ef fhe FM Side in 
this iEquation ; tor a -h 2e ^a ~ aa -{- 2ae. 

Again, j and 2h +y arc the Two Fadtors of the other Side. 

T^here&rc, aiy-t- 12b H jrr.tf'-H2r. 
,0x 2t-y^yi^^2eyi axj Soz^ 

When one Side of ^^y jExjuation can 'Wdivided i»to Xw9 
FaSon, as before ; «and -the other Side '.cannot be. fo Divide^ 
ihenn^e the Square Root of tliatiSide either .the Two 'JSvlrtvixvf 
or- the ^^viO' Means. . . ■ j m/^ ^ ' ^ t 

Fog inftance , Suppofe Ic ^: id't= . 4a rf- . jf> . - 

Thtrybjjj^da -h' g ri .'1 ^jd-^v gte^-^jd s ;• .■ 
Or ;j^da ^ g-: * : :«• H^ rf : Vda Jf-g. .&cj 



t « 



, rLHAE Yffl. 



» ^ I 






z - g^^^ ^. or^umtoim, 




Fqr^inflance, If iiificad of ^h ^ dc you put -«, or . any 
ptherLetterl ' ' ^ 

That is, make z = ^bc *- </r. 

Or 
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Or Soppofe aa ^ ha --^ ca \ da z=i dc^ ii Jlcad of i -* r 4" ' 
put Sj or any other Letter not engaged in the Quejtiony 
Viz. J jrr * ^c \ d Then ao- J^ sa ^dc 
That is, if r be greajter than i 4- ^? V^'^ ^ + SAz:zdc0 
J^ut if i' -^ ^ be greater than Cj Then it's /m 4- i^ r=:^. 
And this way of Suhfiituting or putting of new Quantities 
iofiead if ctheia, may be found very ufeful upon fevcral Oqca- 
lions.; viz, in order to make fome following Operations in the 
Qjuefiion mor^ ealy, ai)d perhaps p^uc}i fliorter th^^n they woold 
be without it, as you may obferye in i^xs^ Qf^eftiops hereafter 
propofed in this TraSt. 

And when thofe Operations^ in which the Suhftituted Ciuanti^ 
tieswcTt affifting or ul^i]l, are pfrformed accordii^g as the Nature 
of' the Queftion required, you may thed (if there )?,e Occafion} 
bring the Original x^t Firft Quantifies mto the M^^^ifffy ^ ^^ 
Phce (or Places) o{ thofe SiihJUtuted Quant}t\e^y which is 
called Rejiitutionj as you will fee luyther on. i \ 



ill « ■ immm-^mmmmmm 



SeS. i. Tfac^o/i(rio» of ^ita^uttc^ $qaattot«* 

When the JJ^iaatily fought is brought to an Eo^^lfJ 3yith tboje 
that are known, and is on one Side of the JEquationy in no more 
than Two Different Powers whofe Indices are double one to ano- 
ther, thofe JEquations^xe called Quadratick Mquations AdfeBed^ 
and do fairundertheConfiderationof ThroeFaiTpiOr'^ 

Cafe I. aa -\- 2J4 — dc^l C^* + ^fea" =^ *• 

Cafe 2. ^ — 2ba z=2 dc. ^ Atfid. )a^ — ^^J^^i* :=: <*•• 
Cafe 3. 2^^ — 4^ = rfr.N (2*^* — A\::^ dc. • 

Alfo J 4* — 2*4» = dc. > fycA <a^ — ^H^ = ^- ? *C 
^2^4f , — 4* ~ rfc. V ' Z.?^'* — .-^ =/^- J ^ 

When the^e bai^oi to be iiosccJirms in Aic of ctbefe kind 
of JEquations than Two, and the bigheji Power ot the unkno^m 
Quantity is Multiplied into fome known Co^efficients j you muft 
Reduce them by Divijion ; as in SeS^ 4. (£Cbaf. 5. apdfor the 
FraSHonal Quantities that may arife by thofe Pivifions, 
Suhftitute another Quantity Doubled. 

Fo^, Inflancc, Let ^44 + caa^^ta — ^4 = fit -f f^. * 

iben 44 — -V— ; — = , . - make xr: — r= 2 ^» 

C e 2 An4 



7^ 






"•^^iif^"''^^^ 



Part II, 



dc-^ch 



And if you pleafc, for - i ^^ put «:• 

Then will ^^ — 2xa:=r.x be the new MquaH^m^ «ju4 ^ 
|he other, being now fitted for a Solution. 

Now any of thefc Three Forms of Ms^atiofts being thus 
prepared for a Solution^ may be reduced to fimple Powers by 
Nting off the Second or Jj^efi Term of the unknown duoftfify ; 



.( 



1 I Aa+2f<?z=:d!r Cafe |, 

2 4 -f- J=:^ 



Let 

Put 

3^ tU^ih — ee^dc 
4^ + dc\^lie — l hA'dc 
' 'im2\(>\e — jbhA- de 
^ tad 6 1 7 1 4 + hi^J ik'\- die P^r Aidom $, 



^ tad 6 1 7 U + t^JJk -h ^ 






. Xetl 

Put 

29-2 

' 5!iw2 
2, ^'6 



I 

2 

3 
4 
5 

7 

8 



Again. .' 

f ■ 

44 ^ 22^4 =:= ifiSr Cafe 2< 

4— >= ^ 

44 — . 2^*4 -^ih '^ie 

e~,Jdc -h -hk 
a = b + ;jdc^hf^ 






'■■ ' S ^ 



In Cafe a. Prom half the known Co-epcUm Subfttaa Us 

yb^l i-«?|? 12*4-44-=* 

4, ** = *'+'«? 



20"2 

\-dc 



4^ 

* »■' 



t > a. 



I 



1««1 
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i5>7 



5uh2 16 

C2, 6 It 

8 
9 



7 + « 






^ . And t^ Method holds good in tiiofe other :£auati'o>is, wfa 
in die /&]fji&(^^ F'owers am a*, a*, a\ &c As for inftance. 



where* 



Let 

Put 

2®-2 



1 j «« + 2*4» = <fr Cafe I. 
3 I «* 4- 2*<«» 4" W = « 

5— i!4JW— rr^ — W^ 
5^2 6 Uzr-v/W + rfr 

8 U» = ^ ^» +. ^ ; - fp 



2, 

8«M 3 



9 i« = V'i/**+*^— * 



The (ame majr be done Dvitb all die i?^, Care being taken to 
AMy or SuhftraSlj according as the Caie Requires. 

But all Quadratick MfMifMs may be more eafily Itefolvedh^ 

fomPleath^ the Spy^^ which is grounded upon the (hnjideratiox 

of iiqfvig a 5{«/ar^ fixnn any Bivamidl^ or ReRaual Root, 

iS€t Sia. K,. Cblf. I. ^ -^ 

f^iz. Ifie 4- ^ be invohedtx^z Sgunre^ it wiH be^/M 4* 2^4+^^ 

And if 4 — J be lb involved, it tvill be, 441 -^ 2>tf 4- lb 

Whence it is ir^jfe to ^iferve^ iSbat aa -{- iha s: it. Gafe i^ 

And aa — 2^4=:^. Cafe 2. Are mferfeSl Scares ^ 

ivanting onk W to mafc^ them CmPleat. And riierefore it is 

that if half the known CW^^«f be involved to &ic Second 

£ffxver^ and the 5}«^^ be Added to both Sides of the Mquatim^ 

the Unknown Side will become a Compleat Square. 



Thus, L^ 

But 
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I 

2 

4 



V«i 



CHere half the Co-efficient 
da -f- 2>tf = ^. ^ 2* ' is >, . which being 

hhrr-.hh {JijfUi»edy is Vb. 
aa -J- 2*^ " f - Ih rfz d c + W Cafe i. 
tf + f =: ^-* -f- bh As before. 



-^-sr 



' ^ i * . ' I 



i ' ■> 



Agaiflt 
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aicre?j2a. 



Part II. 



aim 



■KfariMM^MMI 



Map 



Let 

But 

1 + 2 

3 ni2 



Agaiq. >: 

_ • » # 

1 \aa -^ it A — dc Cafe 2. 

2 I ** — hb 

:f aa — ^zha - f- bt ^ dc 4* J> 

4 a ^h:=z:^dc^ bh Sec As before.^ 



» ^ 

Bat in Cafe 3, you mufl change the Si^ns of all the Jirms in 
ihe Mquationy 



Thus 
Then 



I 

2 

3 



2^4 — aazzzdc ' Cafe 3. 

/w — 2ba ■=. -^dt 

aa^ zba^hbz^hb .i^dc Sec 



And this Method of Complenting the ^^r^ holds true ki 
tlioft other Mquations. 



Viz. 

For 
1 + 2 

3u02 



I 
2 

31 

4 

6 



<w<w + 2ftttrte«fr Cafe I. 

W ziT^' As before. 
4<^ + 2^<» »rh# — <fe -^ bb 

4 = \/; V* 4-*-*: — * And To on for the left 



And A 
44-2 T 



•■ «• 



t«>V 



>iuv 2 

5^3 



j^ -f zAMf .it:iak V. All before, . Cafe i. 

*b'x\bb i . 
^ + 2*4« rfjfc^jrr^ ^. » 



^tmm^mam, 



Corollary. 

Hente H's evideni^ ikaiMvhaffinevsr ^JMetbod ns^i^ed Ufolvmg 
thefe (or ind^fda^y oth^^sMquAtioni^ the Xefiihtpiilfim be the 
fione^if^e Work he true \ as y9U maj^ferve^im1pe.QferAtrofts 
of this SeSiipn:- por bothyfJ?p^cthods ber^hropopd^ffve the 
fmite rkeenmi 49^41^ re ffeoim Cafi sfor tmi^(ii!ii^W* 



.{:* 



Thus, 



MMl*MMaM«MMiMa^iMM«Ma«MMMHMf^.Ai^^ 
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Thus, when aa + 2 hn — dc Then . 

Theorem i. a rz J dc -f- ^* : — > 
And when /w -*- 2*J^ = dc TTien 
Tbecrem 2. a-rzh-^-A/dc^bl^ 
Again, when 2 ^4 — . ^ zr: ^fe Th en 
Theorem ^^. a:=:i ^ ;J'H ^dc 

The /M^ Theorems may be .^/zy?^ railed for the reft. 

If the known Co'efficients (of^ the Second or Loweft Term) be 
znj Jingle Quantity, as aa 4~ ika -=: dcy &c. Then is 4 i' its 
ffafjr^ and jfl' will be the Sffiare of that iii;/; That is, ih< 
f * = I «*, /Ajid then thP WQik .willfland 



Thus,' 

2 lui 2 

3 - T^ 



2 
3 

4' 



* ■ 

aa^ia — de.^ 
na+.ha^ :j. hh — de +y^h 

a.+\ ^-\/dc^ tJ^b 

4:;= ^/dc 7t- if^ : — ih. An4 fo for the iSeft^ 



Note, CPfhced in the Margin a^iAitft fhf ^Second Stepj 
fgnifies thai the imferfeB Square aa 4- ha in the Firft Step^ 
is there Comfleatedy viz. in the Second Step. 

Nowby tfaeihelp df libkfc Theorems j itvvilUcienJte toCalculate 
or find the yahieofihxiMnkncnvn Clu.a?itify,X4) in Number S4 

' Example i. 
Suppofe ^4-2>£=%. Xet ^:r:;i5 i^nd z=:4644rf. 
Then, (t = V *^ + *^ ; *^ J . P^r ' Thqoiem i. 
-But. i + W = 4644 j^, 256. ir 4^00 Aiid ij 42po == 7?> 
Confequcntly tf = 70 -^ lp,;viz4 4^3= 54* ' j 

'Battveiy Ad/eSfed^guation^ hath, as maay*i?o(?f^ (otnaifi^r 
lvalues of the «i7ibr(m?xr Quantity) either i?^/2J or Imaginary^ Is 
arc the Dimenfions (viz, tfr«? ^Indi^x) of its highefl Power j and 
therefore the Quantity j^^ ii> this Equation, hath another ]P^4/»^ 
^tiieij4j^fhnaiive or N(^ativ4f', .which may be thus found. ' 
The gwcn JEquation is /2«i -^52^1=^ 4^44? and its-iPoof /r := 54 
Let jthefe TwojEg?wlw^?jr be m^c^^j«<i/or Equai0d^ Oj 






ThitSy 



Thus, oA +.?2^ — 4644 := o A^id i« — 54 ^=: a 
Then Divide the ^ven Equation ly its firfi Root, and the 
(luoiient will Jhew the Secofta Vdue of 4. 

Thus, 4 — 54=0; 4^+^2^ — 4644 = (4+86 = 

44—544 



+ 864 — 4^44 
864 — 4644 

Htnee die Second Vdue of 4 is = — 86, Or 86 =: — 4 
which feems imPoffibUy > viz. that an Affirmative QuoffiHy fhould 
be Equd to a Negative Quantity i yec even by this S^condVaJue 
of 4, and the lame Corefficienty the true (dr )Sry?^ EjuatioM 
may be formed* ' 

Thus,Let Jij4r=— 86 

1 ©- 2 I 2 1 44 — 4. 75p6, viz.— 86x — 86 = + 73^6 
1x32 I 3 h24=_ 2752 , ^^ 
2 + 3 J 4 M^ 4- 324 =4644 As at firlt. 



■•^mmmmmtmmm^mfmtia'mmm.^mmmm^mmmm^ 



Stqppofe 1 X. 

iCa [2 
3 + 35 1 4 



Examfle 2. 

44 — 74 — p48,75 '^^ t^ thettrem 2. 
aa — 7^ + V = 948,75 -h V = P6I 
^ — T (Or 3, 5) = V 961 = 31 
4 = ji^3,5=34y5 



Again, for the Second Value of 4« 

Let 44 --,74 — 948,75 = 0. And 4, 24^5.=: a 
Thcift, 4 — 3A, 5 = o) 44—7^—948,75 = (4 + 27,5:±=c> 
Confequently this ftcond Value is 4 = — 27, 5 
ivbich will form the Original Mquntion^ an^jazr. 948^ 75 
if it be orderedastbe laft was. 

Examfle ^. 

Suppofe :{ 6a — aa t= 243 Then f ^ theorem' 3* 
4;= 18-^-^324^24^ viz. half 36 Squared \» 324 Axi. 
Thjjt is, 4 =: 18 --^- V 61 but ^ 81 = p 

Therefore 4*= 18 — p = p. Now this third Form b caDed 
an .i^i^z^oi/^ Mquafiony, becade it hath jkvo Affirmative Values 
of the unknown Quantity (a), bod) which may be fotrnd with* 
out fuch Divijiony as was ufdl before. 



Chap. 8. Of ittJKOitStkfi i^uattOtf^. 2oi\ 



Jt. 



For in this Cafe, <8 = i8 -H iK 8l, viz. /irr- 18 -f- 9 --27, 
Or, tf = 18 — 9 r=: jr, ^^ tefi^e • Ai»l bo^h thcfe' Values of a 
ice l^quatlj true, as to forming the given jEijUMiitm ; 
VitU ojbd — tfrf = 245. For if a r=zi % then dar=:L%\^ 
4sA 26li r= :j24; but 324 -r 81 ^^ 24^?, therefore arrrp. 

Ag^, if ^ = 27^ then will ad — 729 and 36J Jss 972 : 

Bift ify^ — 7^9 = 2\^y tbnfe^ueMtly it vaay be, /ir=z ^7. 

bfcn^ ekher of thefc Valu^ of a may be fwind by Divipb^^ 
as thofe were in the other Two Ci^i, one of them Being Ffrjl 
found by the Theorem. 
^Thusy let 36^ —• aa ■*• 243 = And 9 — 4 rs o 

Then 9 — ii=:o) 364 — ^— a4$=:;C (« — 27 = i^ 
, pa^^aa 

. ^74 — 0—243 

y a43 

(0) (o> . V 

Henoe, if 4-*27c=o Then 47=^7 A^b^bre.' 
Notwithflanding all QjM^fr^firl iC'jv^ffo^/ of thij^ Third Fonni 
have TwoAgifmatii^ XeoUj (as in this) yet but on^ oC ^^ 
R^ois iviD give a true ^/to^ to the QfMp/f«^, amdthatibto be 
Cbofen according to the Nature ajud lindU of ht ilmfliofty scs fhall 
be fbewed furdier 00; 

Scbolhtnu ^ , 

From the Work of tie Three lati Btmflet^ it may U OWerif^ 
that theSum ofhotb the XootSj will always te Equal to tk(e Co^ffici* 
e9t of their reffe£iive Mjuationi, with a cMrary Sijfft. 

Thi»' latbtmple l, aa + 324 =: 4644 

Here«z= Kxy Vji 
, And *=^|2>:Ad(i ^ 



s .*' 



. tp,Mit(mPU 2. . <M~74=i>48,75 
• •• ' ^ Here ..*= ?4,5 1 Add 
• And • ' 4i=-:27,5 . J "^ 

■ ■ -^ . '■':/■ •••2«='+7 

In the lafl ExM^hf ^6a-^M=zm 
yfl^ymeb*ngfa'vaK> ad — ^6a^s — 34} 



"*''''=27>Adi 



And 4 

2« =: 3< 



^ .- c 



Di " ' Hence 



%t>^ 



aig^a. 



?m H. 



Hence it's Evident^ that if cither of the Rwts be found, the 
other inaj be eafilj had without Dw/fow. . 

If the Comtents of this Seaion be well iirtdcrflood^ it will be 
^^m to giv€ a Numerical Solution to any Quadratick JE^atfUOf^ 
diat happens to arife in if ^/ofei»^ otQueftionSy &c. And as for 
giviM ^Geometrical CoHftru£iiof^ of them, I think it not Prefer 
in this Fl^ce 5 becaufc I here fuppofe the Leiomer vrhcSif 
Ignorant of the firft Princiflts of Geometry, thcrtfote 1 ihall 
RdTer dut Work to the next Part 



CHAP. IX* 



Of 0tial?i!0, or tb$ Method of Refolving ^iMtmi 
^ Exemg^ii by Variety of Numerical ^neffionik 

N. B. Here ladvife the young Leamtr to make ufe always of 
the fame Letter s, to refrefent the fame thxadm aUiueftions. 



Thai 



^^4-f:±:Jr Thdi Sum. 

a^e md Their Difference^ 

ae=p Tbdx FrbduSf. 

^^q Thfeir Quotient, 
e *■ 

aa^eezzix The turn of their Squares^ 

\^aa — ee ::=:'x The Differenclt (A . dleir Sfiar44. 



•*«■ 



Any 2iw) of thcfcyjx, ^Syd. />, q^Zy x) heing given, thence to 
find the Heft $ which admits oi Fifteen Variations, or Queftions. 

Atttfilon 1. Suffofe s and d were giv^ and it were 
Required by them to &A a . e f . q . z . im n . 

3 M^n+T/ss 432 



Let-{ 

X-|>2 



4 
5 



* + «?— . 



4=r 



= 216 Heii6« is fi)and. 



2^ = *^rf:i:48. 



" -. 



54-* 



■•■ii"^ 
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4x6 7 

4-r<J 8 
.4 ©» 2 I .9 
6 Q-2 10 

^+10 II 
9—io\iz 



e = — — — = 24 Here « is round. 
4^i=r r':=if ==5184 Here f isfoun* 






-J =} = 5> Here } isEiuhi 



4 
^-f'f^ = '^^ -^ - =g=g 47232 zfornii 

aa^ ee-:=. si :=:^9c = 4^080 . x fbund. 



• ■» > 1* 



pi ■ >»■ P i ^^— ^»i 



■MfeMMI'l 



*■ j I > *■ 



4 



That is, I 

2X 4 
5itti2 

i-V-6 
1-6 

til- J6 



I 

2 

4 
5 

6 

7 
8 

9 

id 



12 



• •• ^ • ^ \ \ «. 



tmmmff 



aa -^^ 2ae -\- ee t=i ss ^=^ 57^00 

4i«i = 4f = . . . 50736 

aa^2ae -\-e t —ss^-r- ^p r= 36864 

^ — g =j|/ J X -4j> T;:i zzlg2 . 
2^ = f ,-^ \/JP^ "^"4 y 

iil£-*ip4/i Hence ^o- ^^^ 



r 



2 ^ 






^m^f0tlg^m^0 



wj-sp. 



«' I 



^ s — ^ ss ^^p 




»«r 



( • •- 



Viz* 



ta+ii 



2C^ 






tmmmm' 



Part 11' 



■»^ 



?2 . 13 




il*^ 



/J^ + ^^ = SS -— 2j> = : X z= 47232 

^ — ^^ rr J ,y w -T- 4)? == : ^ = 46080 



Aiwlften 5. Suffpfe 5 aijd J afc givin*.. To find the iPr/f, 



f7z.{ 



2X* 

'4 + J*' 



I 
2 

3 
4 
5 

6 



I 



i 

10— II 1 13 



«■ - l_->QHete<i.<.i/.*;«.*, 



!«■ 






9 

10 



a =zqe 

2^4-^ = 1 \ 

gr=s f ■ For f 4-iM^ — f^-+^^ 

J* -t- J? 4- I ^ 



» f / 



^=: W^ ,„ . 

i^J-i-2j4-I 



?j-4-2^-^i , . : • 

■ kT^ + i * 



^ H il* 



V \ * 



JluellM 4. Ltt i and z be give^ | .To fip^ t^f /?</f« 



9-2 

a — 4 

1SW2 



I 

2 

4 
5 

6 



'*t -^ 2tf^ +/ A = M 

iderz: SS ^ z 
a^fiz=:^2Xmmss = ^ 



i 









l + f 



fChBjp* p. 



^•^"■Wl 



0imiti€9i 



t^^ 



20jf 






1^6 
9^5 



xo 



Reft arp found 
in the 2<i (2«^ 
^ ^ftioni die 8 ahd lo 
2^ = J — 4^ / 22 «P^ ji )fSiftf/^ here, being the 
J _ ^ 2z ^ ss /very fame with the 
^ — ^ ^8a(ndioSfir//therc» 



w 



■«* 



MM 



HtaM^ 



■»■ » 



4ltieftfoo5. When ^ an^ Jf arcx^V^j TofindtheiP^jf. 



2 -T" 1 

44-2 

I—? 

5*5-7 
7®-? 



I 

2 

? 

.4 

5 
6. 

7 
8 

9 

10 

iz 
12 



QtwiiC' 



V 

/i — ^rr ^^s^d viz. ii -|j.^)4«— f^f<«— * 
2:s' : • : 



I 



2e 



mm 






aa 
ee 



^ ss -4- # __ 



^i —41^ 



^ iff 



»» 



« 



*^ 4JIJ 

^* — 2 JJItf -^ XM 



^4-^2= 



4 j^ 






2,f^ 



'% J 



f?*? i 1 2 1 i'«f 5*5 J84}' S*^ * -' •'•«•? * *» 



^r-^ 






X0>3 



Zo6 



iP^Mii 



^l^ttia* 



• Part II. 



^^ 



2r.4 

3 + 4 



4 
5 
d 

7 



I 



74-1 1 8 

> = I 
84*10 1,1 

8®-2|i2 



4^ = 4^ 

AX + 2/Xf 4 - f^ggW -^-4J> 

« +<?:;= V < ^ ± 4?*- •= * 
2« = 4/4- 4 / <jy -j- 4^ ■ 

2 - 

p I 2^ = V flR/ f 4p : — / 



\ » 



10 



vi^ 



•« 



_ /</ 4^ 2^ 4* ii/d'l -y 4J » 

»24- 15 ! 14 1 ^+ '^ = dd-^- if =='»• : 
12 — 13 |15|4«— *<fes(//^-V^+Jf ^* 



• i> -•» ■) •> 



AtttSfon 7. Let a ixA q bcjfti^irj TpM*^^A 

... I ' . . . . 








9 ^ = ?V 

t qe ^ e:=zd 
jU jn -47 For f ^lo«#:tSj^w^ 
I ^' ' (t 5/ 

I odA-d 



Ik-* 



'iT. *» wV 



. «-*-" 



{ ^ 



• y 



lrx« 



HmmmiMik 



ii^ 



«Mdhii^i* 
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7x8 

f^2 
^t+I2 
II -!> 12 



10 
tl 

r 

12 
1$ 






' I 



eesz' — 



' I ' — ' 



1 



qq ^ 2 j +- i 

I , tfa i^ 2C + I 



I i< 



«iie«(m 8. Sk/zo/* d and x ^/tra j To^ fiad the XejL 



1 Q- 2 
2-3 

2 + 4 

5 tw 2 

1X6 



I 

2 

3 

4 

5 

6 



^~I 

8x10 

86^2 12 
«2 - J3 1 14 



7 
8 

10 
II 



2tfgaV+ yVS^ - 

a z:z > '* '■' ■ •' 11 1. . . - . 
2 

2^: 



» - « 



4^ 



e V 2«s— '^ ;^rf ' 









.« — ' ^ "^ j^ " ^ ^xr-di 



> . flT 4- ^ VL-^ dd 
e'^ V 2z,^dd;-^ d 



mmt^m^tm 



■*Pi# 




> •« 



4luefltofi 



-»o 



8 



^{geb^a* 



Partn. 



jllaeftfon p. ttt d and « be ^ven \ To fi&ci the Refi* 



3-5 

5 4-6 

9 + 10 



2 

3 

4 
5 



-"* — .ic^ r Quere«.*:.<./>.fl. 



:46o8o 



•■•I 



44-^^ -j^sii* nz.*"— *)a»— *^(<<+*' 

24 Z= -— -^ — 






7. 

8 

10 

XI 



■2 

^♦4- 2ddx'\'xk 
^d 

J« 4- ^^ = r-r- SS « 



'-• -^— -^r 



^^^ 



•■MlWMiaHita 



odd 

• U . I " ' « i 



Aittftion 10. Ltt f zxA q^ ht given ; To findi the Refi. 

4 , > Qoere ««« .^.z.#» 

-r=« = 9_ 






1X2 

31 UN 2 

1^2 

4 + 6| 7 



I 

2 

3 
4. 
5 

-6^ 



d&B 



ee 



? I -^ I ^ 



d^f 
^ 



'4-4 
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ttmmm* 



4 — 6 



3-5 



■•-— '■■^—•i 






1 . .? (I 

I.J ■ ■ • •■•, 



) \' 



M - 



I 



l i II i ' i» l..i II 



Aoeaum II. Let j> and z begwe»- To find the i?>/f . 



». - 



1X2 

4tw 2 
a— 3 

6u» 2 

5+7 
■ -- 8-Jr2 

i— 7 

16 -7-5 

9-r II 

II @- 2 



4 

5 

6 

7 
8 

« 

9 
II 



a^ = 2p 



i 






2^ •= V; »: -^ 2/> >j- ^- z_ 2p i 

^ — : V« H-^y=f* ^ a; - a» • • <- 

- . 2 . I 

2 



12 1— i^ V g 4- 2^ -H y / g — 2;> 



** •.«••', ** 



?4- Vxz — 



•»» « * 



M — ee\i^ 




iBw8fo»i3; Z^-^ and k tfjpWj I'd finfi th< JBpj». 



\ ^ 



»®-2| ? 



^ - ^=l'= 46080}" ^^«" •»•*• *=• 



E « 



20- «^ 



aio 



aisdi^ 



»WMlMi 



Part 






3.^41 % 



SL-\X\ 6 \ aaaa -^^ Toaie '+j^eee^Mx + ^^f^ 

X + V^XAf +4PP 







S2itu2 113 

10+19114 
10-131X5 



•:— jp 









AtttStoo i}« Haying 3 and z j|;iV« ; To find tfaei?Wf^ 



I 

2 



4 
^ 



(^ueie # if • jboi 



M^ee 



■•MMb 



'3 ©-2 .4 iJ^sB^jjre 
a— 4 SUff^K. — qqee 

6 I 9;^^ -|- ftf ==: X 






e^ 



• __ .^ 






«-7 



«•» 



' II II 
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'^^"^ 



>— 7 

8mw 2 

7<«>2 

f + 10 

5?— 10 
^xxo 

8-7 



a i n p j w 



Z I z! 






O 1'^-^ 4i/ 



. z 












iC^ueSfW) 14. Wlien f and » tae ^yen; To find dk Xe, 




I 

2 

4 
5 

7 

8 



44 — ee^pcss; 4^086 



«• ^MMVP 



4 ss; jTi* 

44 ==f;^^ ' 

44 =: A^ -I* ^^ 



efsss 



qq^l 



O 144 

J * ' 



— * 



I r. « 

• « 



!!« 9 



|o = xl 



aiz 



' SUgeb^a. 



Fart n. 



10 — II 

loxii 
8+P 



15 



. • . J? — I ^ 5J _ I 



4 

aez=i ^ 



n — I 



«» 



ilttt(flfoo 15. When 2 aod jv are^/V^rTofind tbeiP^. 

f — .— :^ ^ ,.' ^j-. . 

1 -f- 2 



1 — 2 1 % 




» N 



< - ' 



!7+8 
'^ X 8 



10 
n 



a-\-e:=z 




X ^.x 
















«•"! ™ -"*v,i Fouheen. after the FiiTa^j; v^x — - - ™-. - 
fP^.f ,afc founA But I hive proceeded in every Oni! ot them, 



•kMMMki 



irikaBh«M 



Ciiap. -p. Of ^wmvital iSintfliom. zij 

to find the Valnts of all . tbc 'Unkntytnn QuantiihfSy becaufe they 
Jfford fuch Varieiyy as being well ohferved by a Learner ^ will 
be found very ufeful in the &/«//o« af-moft Quejiions. 
. iV&f ^; , I hatVe ri&q/J? to ufe the fame Numbers^ for die ReffeSlive 
i^alue of ca\:h Quantity throughout all the QueJiios^Sj becaufe 
they wffl * be. more SaiisfaBarj in proving the yVorlt than Various 
Jvumhers wofald have been. Not but that any Numbers may 
be ftfil:f?5? at Pleafure, provided diat the Nutriber^ keprefented by a^ 
be Greater than that by e^ Sec. I have omitted the Nameriai 
Cakuhxfitm f^^^^y for the Learner tofraSlice on. 

AueSlon i5. T&^f^ are Two Number Sj the Sum of thelt 
Squares is 2?68; And the Greater of them is in Proportio^^ 
totbeLefSy As 6 To i. :WhAiJi»e the je Numbers .^ 

Jjet a z=zthi Greater Number^ e tt: theLefffTy dnzdz, -s ztj^ 



Then 
And 

2 V 

^ ©■ 2 

1 — 4 

6-7-37 
7 w> 2 

?> 9 



T a 



I 



aa '^ ee :=z 



:tr:"iri>^J"*^-Q^«i°* 



I^ Z= 6^ V . . 

^ aa±z '^6ee 

7 



8 



9 

10 



37 - •' 



r 
fi 

I 



*i 



.,!.^«</, f — 8 
• 'I ; J ; rr = 64 

I * _ ■ 

\^^^e^^6S 



.-z 



-=rrVT 



— I 



jaueOtn- 1*7^^ fi'iP' are fhfee timbers m to^ttfiaetl Proper- 
tiofiy the'Smofthe Bx*re{mi is 156, andibe^^aa zs 72 ; 
WBat arefb'eTmo Extremf>r .! .' ' 



liiO-iSi ^ff^ /i'. « i « ip 7? and . « = >72- ^ 



\ 



V 



^ :^\aezsimm ^ , 

I ©- 2 I 4 j rt^ 4- 2^^ 4- ^^ =^ J^ 
3^41 51 ^=^V^ 



5 



WP 



i^mmm^ 



«**■•■ 



X14 



aiseD^at 



Part U. 




J 9 . i a ti l 



^■W»fW 






•MPffP 






^tieflton i8. Tbere are Three Numkers in * **f_5J*«» jir 
$b(fe Numher^ f 



Tbcn5| I 

C 4 13 




^1' 



^■^* 



1 






Xi -r 2J 
5t 



12 



n 



:i3®-2 14 

i4-i5li6 

16 w 2 17 

13 + 17 18 

j8-r-2 19 
13— 19 1 20 



ay = ^?^ — 

lays^iee .1 

^ ^- 2ay + JQF = « — 2^^ 4- ^^ 

2i^ =:: J* — « f 

^ -— ^ =s 24 

j^ -t- 2/«Jf ^ J!3f i=r 25OQ 

M, — 2^jr + J!> « xp6 . — 
2^»5o + 14 = 64 



a 

y 



— so — ^ =: *or I jr^5 ?* 



ATof^, In an Queft'ions ab(5fit fi>«i«M/ Pt^ftriht^h («»*« 

Mem is ^jf<^ found firft (as abore ;) «d if aU the ^^bc 
Jffirnuttive,6sa 'tis Equal wh«b« the fir/», or .i>yf Term be 
ihe Qreat0, .. . ' '.* - 



tmmm 



^■Ai 



■M^mAi 



mi 



piap. 5). Oi 0nmmtai iSimftion^* 1 1 s 

U I I * III I.I I 

AuiOtoii I9» JA«rrf ^# Tbree Numbers U 4f /ib^/V Sum is 
76 ; <2»ir if the Sum of the JSxtr earns ht Multiplied into the 
Measiy that FtaduR mllh 1 248 ; Wbat are ihofe Numbers^ 

n • e * z e I If X 

Me -^ i^ =si f s=s 1248J 




w*wa^ 



ajssiee 

iie ^ee -^yezssse 

eez:^$e-^f 

ee ^ Se ^=^ ^Ap 

ee — x^ ^.i /J = i j^ — ^ 

e^is^==i j^-j^ss '^ p 

4^3f = 4^^ =: 2304 

Ma — 2ifjf - f yy s= 400 

^— ^ = ^^400 =5 20 
2tf = 52 -f. 20 =3 72 

4 = 36 XJ^^ 

jf=s52 — 36=±i6 riand 



Cbaf. & 



<e = 16 
52 (at the loth 



N. JS. li you take e = ix-f* ^ tf xi- p^ , ^ 
Step) Then it will be 76 — 52=: 24 = 4 + i> which is 
impoffihle^ viz. that the A&m Ihou'd be drMer than the S»i« 
ct the two JlSxtr earns. _^_^^___ 

Therefore it muft be ^ =s f ^ ^ "^ 'j^ss^p ss 24, (See Pug. 201 . 

Atteilfon 20. TAw 4i»r Three Kumberi, in Antbmeticd 
Proj^effion^ the Firft being Added to T^ice the Second, and 
Three times the Third ^ their Sum vjill be62\ ttndthe Sum of all 
their Squares is 275 : If^hat are ihofe Numbers J^ 



Suppofe 
And^ 

Then 
2 — 4 

6 ^e 
4^7 



I 

2 

3 

4 

5 
6 

7. 

8 



«, ^» j in Aritbrnrtical Progreffion 



a 



I -I. r^ O- VV = 27S J •' ^ 



« •f- J =3 2^ /.T 5^5. I. Chap. 6. 
2^ + 27 =^ ^2 — 2^ 
tf +j-t5: 31 — e 



zi6 



aiget^a. 



Part II: 



8©-2 

7©-2 

9 + 10 

3 -.II 

I? — 572f 

14-^21 

15 Cu 

16 tw 2 

8, 19 
18 X i 

, 7> 21 



4 

5 
6 

7 
8 

, 9 

■20 
21 
22 



p ^/4^ = 16^^ — 248^ -f- 9^1 • 
O J{yr=:p6l -^ 124^ +il^<^ ' 

2 ^^ = 372^ — 20^^ — 1647 

3 J 21^^ =: 372^ -^ 1647 ' 
* ^ ^lee — 572^ ri= — 1647 . 



2: 

^ — V = V' ,V = ^ The Mfcui. 

4^ = 36,. OrJ|^ 

/ = 3 V ?i = 5 Or 34-[ -- ^51 = 3f 
2^ = 18 Or i7|. ' 

jr== 31-18 = 13 Or,3i-^i7|=.i3$ 



8f 



Auefiion 21. r^c'r^ are Three Numbers % m Jrithmetkat 
ProgrejKon ; the Square of the Pirft Term being Added to tbt 
Producl of the other Two is 576 : , the Square qf the Mean being 
Added to the ProduSi of the. Two Extreams^ via^es 612 : and 
the Square of the laji Term being Added to the froduSlof tbff 
Jirft into the fecond^ is 792 ; tt^b'at are thofe Numbers .^ 




ay e^ y Li Arith. Progref.' As Before • 
ee j^ ya :^ 6x2 C By the Qucftloiu 

5 j /f -f jr -^ 2^ Per Seel. 1. Chap. 6 • 



1 
2 

5 



^. 6 \ ae -f ye z=^2^ 
4tTJ 



aa 4-y^ +J!y+ "^^ = ^3^3 

8 1 11^ -J. j[y == 1368 *— 2ee 
9\ya -zz 012 .^ee 
10 1 2j^ == 1224— 2«^ . 
u 5 aa ^ 2y4-hJ!)r = 2S92 — 4^^ 

i2|^^2jf^4.jyr =4«r^ 
e = 2592 — 4^^ ' 

. . . ^ _ 524 
15 ttw 2 j 16 I d* — ^ 324 =.i8 The Mean 
8, ' 17 ^/z + jyf 5= 1368 — 2ee — 7^ .... 
10, 1 18 :^ya ^ 1224.— 2ee^z=: 576 

17 - x8 i ip I «i« - :j/z a. jjf := 720 - 570 d= J44 



i^ + 4^£ 1 14 I S^t* r= 2 
14 -^^ 1 15 i^^ = 3; 



IiMi 



I I an mmr- 1 m- 



Ch$f^i9: Of Btmuiicai €iueQionj9' ^r 



I til»2 
2f -f 2 



i^Mte 



II 1.14 := le-f- '*= 4^ 

t& 143=24 

1^ I rrzte *-* 24"=I Jf 



■{^ 



Or 4^= 



14 



Qffefiim 12. *TiV requirBd tb fin d Tho fitch lumbers, that the 
Sum of their Squares may he Si26j; and their FraduB being 
Added to the Square of the Leffer^ may be 692 17. 




-f ^=691 1 f/Qs^re a and r 



aa"^a€z:x%^o^ 

aczzzad — 1305 

44—130 5 



ae 



44 — 26re<<4 ^T 703025 



44 



I~44 



7 Iff =8116,5— '44 
^ I ftN"* — 26l044-f-I7o;ol< 




II ^ »{ia^ 

\icn\n 

14+27 ^c. 1$ 

r6 

17 

18 



5appofc 
Then 

jind Sf 
Or let 

10|»2 

then 

TJmr^re 
And 



44 



J9 
20 

21 



44—2610444. 1705025 =8226,5 aa-.^i 
144^26 lo4«-}-i7o3o>5z=i82l6,544 

24* Jo8?6,544z= — '705PI5 

4*^541 8,2544=:-^85 1 511,5 (765 

4-54>8,23r44+79i9358,26562=:6487845 

44— 27P9.U5=^/^487845,7656lJ-.l547 

114=2709,1254.2547,115 (125 

4tf— 2709,i25 + i547,i253r5i56,i5 

4=:\/Si56>Sfc5=7»,5 

^— J!fdbfl?5_l»5^S— 1305 

4 71,5 —54.5 

44=2709,115— 2547,U5=t|6i 

4=V^l6t=l2,71 &c. 

Which IS irnpo/fible. 



11,71 
^=Ti»5 C As at the 1 7 tb and i Sth Steps. 



. *%* ^iftim may be perforni'd with Leb Trouble, by 
Suhfiitufing Lweri for tbf Known Numbers. 



F f 



xi8 



ZlQthttu 



ParcIL 



Qftfftion 23* // u required f find Thru/ucb Ntimhcrs, thdt 
the Sum of the Firft and Secmd^ being MMfHtd with the Thirds 
may ^f 37814 ; and the Sum of the Second and Thirds hiultipUed 
with the Firfi, may be 599449 alfi^ that the Sam tf the Firft 
and IhirJ, being Multiflied with the Second^ may be 5X456. 
Let ay e, f rtfrcfentiht Three Numbers. 



ThcnJ 
Lee 

6 — 3 

6 — 1 
10-:- a 

S XIX 



9, IX 

15 aui 1 
II 



I 

1 

3 

4 
5 

6 

7 
8 



+<7=378X4=*? 

+^;-'=59944=^>Q 

+w=5i456=i/> 



ucrcif, f, 7. 



^;-f<7=378i4=*' 
ea 

ae-^yez=^t/^^6: 

lae + ^ay + %ye=b + c -^-d 
\—b+c + d 

ae+ay+ye:=.i:^ -i- 






8, 



9 



3 

4 
S 
6 
7 

8 



»4 



49. 




r— 2- 

■■Man 

la 



- ^[— 2<f af — 2i_^;?'?>^2//?— 2t«4- 4W 

»i ■■ n il T . . * -* *■ ^^^ 



x^*— = 

X« l« 4a4 

g — *g ^ « — 2</g — tbK+ Al'd 

X 444 
x:f44-.4c44z=:^ «-^X^7— 2^;(-f*4M 
^^. lt<:«^X</g— t bz+Abd ^^^^^ 

""^ ^y — ..r ^^$f^99 

23?;-— 4c 

24 



24 



flltieftion *4- 'Tit required teflnd Twafucb l^umberi, that 
their Sum^ being fubftraBed ftem the Sum ef their Squarei, wuy 
^jeave 1 4. And if their froduSt be Added $$ their Simv, it may 

makfi f4» 
Let 4 and e be put for the Numbers, and Jjfet jrza-j^a 



i 
■I 






Chap. p. Of jsumttfcal €tufftion0. 419 




4^=14-5-^' 



4|-f-e— jr By SubfiUuim zhb\^. 

;'+T—V4iii 5=6,5 

4 4. tfr=:6 By l(eJiituhon from above. 

a4tfz=:^8— i»Tri6 
44 — zae + tftf rz: 4 

4-— err:iy4=i 

^^g rif 4 = 4 Andtf=:^ 

4=4 Proof <T5S"'^i"l--^r'=*4 

^T .--2^ y And ^9-^ a -f- ezri^ 

^ "^^ C According to ihtS^efiio^^ 



Q^eftion 25. TAre^ Ai/n difBHKrfiagtf their Moneys fai$b the 
Tirfif if 100 U were Added ta my h4oney^ it x^ouldbe as much as 
hth your Money put together ; fdid the Second Man, if 1 00 1. 
were Added to my Money ^ Ijhiuld have Twice as much ms ^othyou 
funfe ; faith the Third Man^ if 1 00 1. were Added to my Money ^ 
ijhould have then three timet as much Money as both you have : 
How much Money had each M^n ? 

Let a rcprercQC the Firji M4ns Money, e the $econd^ 
jjind y the Third ? 

t I I 4-^loo;^r erf- 7 7* 

Then < I i e+i^omn+xjr rhj the fiuejlion. 



* • 



1—4 

7± 
. 4 + 6 



1 

i 

4 



Z4-tr»;-^fz=ioo=j>Q5icrc 4, «,/. 
34+!}e--;moo==:/\ ' -^ 

•+jF_4=34+3f_jr 



3 

9 

16 

II 



lyz^/^-^-ie 

14~tf=rf-T-44-^2e 

6il+errr=ioo 

S4 +4e;;:;;;ii'=xooo 
F f X 



10 X 



■rt«MM 



9.10 



I ] III ^^ 



aiscbj»i. 



Pare If. 



10 X 4 
IX— II 



■J 1 1 * } x/^a-^^eZZZ^fz^ij^QO 



I J Xltf=li=:ioa . 



134- 21 i4l^=7j— tt_9tt/. 

r Fir ft y C 9 ^ • * ' • 9-fr»« 



TWrrf S 






— #^ 



63/. 11/- Stt-* 



Qaeftion 16. Tir« Aitfn £4t?tf ir4(^ /wcfr d Steffi^ cf Mmey, 
that if the Firft and Second Mens Money be jiddidta haifof what 
the Third Man hath; that Sum mil be 92 \.And if the Se€tmd d$id 
Third Mem Money, be Added to one, third Pdrt of the Fiffi Man^s 
Money^ that Sum will be 91 1 Lafily^ if one fourth fari of the 
fiefond Mans Money bo Added to the^rjl and Third M^s Monoy, 
that Sum pill alfo be 92 L Ho^ fnuch was eaeb Jl**i?*> Mmej'f 

Put 4 for the Firft Man'« Moiic^,»<or ihtSecmd^tMA y for 
ibe Third. . » 



Then. 



1 
2 
9 



^ • 



I ^ • •» 






'— *" 




6 

7 



a-^iy^f^+J^ 
44=7:3;^ 

814' 

* ■ - w' — 

914-^ 3e=3/-^4 
iojjer=3/ — 54 

3/-^5# -, 

, 3 
<?y444-4?=4^=^5^S ; 



II 



12 



n — >»i3i3T^-H;t=Ji=»Tt^ 



>3t 7 

14 x7 



14 
16 



II 17 

7 4- 1 >S 




3^^ . . 

1 1 44. 1 ia=iisr±^S 

23, '. '• 

.31 



0/ 



3i/.Tbc 24/^ AIimV Mmo^; 



MMi^MII 






Sitfoftim 



Chtf.9. 0( jaumtticat ffitiitfllong. "iST 

QuefiioHZj. Four Men valuing abroad found 4 Pi»fi tf Shit- 
liitgt imlj, out if nbicb tverj ant teek^a Number at on AJventm-e • 
^terwardt by comparing their Numbers together theji found ; thst 
if the Firfi /fjt 1 1 ShiiliMgi from the Secmd, it would mtif hit 
Number equal with what the Secmd had then /eft. If the Seeand 
tatli 30 Shillingt frtm the Third, bit Maney wtidd then be Tri>/« 
to what the Teird had left. And if the Third teidi 40 Sl>illiiij(t. 
from the Fourth, hit Money would then be Double to what the 
eeuTtb bad left. L*Jib> the Fturth- taking ? o SbiSing, from the 
Firfi, be would then idve three tmu at much at the Birfi had 
Ltft, and J Shtiiingf mere. 

'Tit required to letl bow msny SJniUngj each Man had. 
Put a for the Firft Sum, e tbc Second, / tbe Tbitd, 
and 11 the. Fourth* 



Theijj 









d-\-%i = e-~ isT 




-*+i2? 



-I»S 

1700 

» ThciS^ 

I ^Si^MMn'tN. of Shillingt.' 

t ■ Rmrthj 

UUffitm 



IXX 



3l9eb;ta. 



PartlU 



■•"^ 



€lU0fftOtf %S,Four Men have each a Sum ofMjney which heing 
fut all together maizes ijo Pounds, And if to the firft Mans A4f 
tjey be added 8 Pounds it will be juft as much as the fecond Mins 
Money decreafed by 8 Pounds j and as much as % times the third 
Msrfs Monery and but as much as one Eighth fart of the fourth 
hian*s Money ; Horv much had each Man ? 

Let 4. e, y, u reprcfent the Bout Mens Mo^j^. 

C\ t\ aJl'e+y+u=s r ^by the Qucftion. Lei 
Then-^ aM+^— ^-^^ Jy=»5o and A — 8. 
C I 5 \ybz=iJL:=::^^^ } (Or any other Nnm- 



by 
H 

by 



* 4- * 
3 :- ^ 

4+5 f^ 

1 — a 

lo + 

the 
the 
the 



4 
5 
6 

7 

8 



4 

6 



ber at Pleafure. 



a-\^xbz=.e 

a A-b 
y ^= —J — Bccaufe7i=4+* 

1/^*44. W. For ^=4+* 

b 

«+J' + i/ = 4+lA+1^ 

zA44.A*4^,t=Ai— iii^xA^^ii 

hi^hhb^xbb ^b 

= i6,<^9i358, 



fA4+te 



10 
1 1 

II 



4=r 



i3J<?z=4-f^A— 3x,49i3f8, &c 
1 is I a=*44.Wz=: 197,^308^4 &?. 



That 



&Ci 




d. 

9>9i59i 
9-19*591 
8,74036 

T;4ori^* 



Confcquently 4 + e-4-y-L|| — ..q »rv^ r. ^ ^ 
jvhich (h?«ld li juftlio/ThiSmirbJoYed'i^U.; ^S?JL' 
Now whac It waiiu of thit Sum procwds from th?fcnt«r 
fedion of the Decimal Parts being not ContiouS pntom^ 
Places, which would have brought it nearer thiTrJSth? 
not perhaps exadly fo. S,H.yfAsf. j. P^fti, ' 

^efiicm 



Chap. 9. Of Bumf cical Oiueflions. ii3 

- ■ ' — • — 

€ineltiOn l^.Severai Merchants ^nter into PMrtnerfhif^every 
mte put into the $tock^ 65 times as many Pounds as there were 
Partners^ with that Stockthey Traded^and zftind as many Pounds 
pr too L 4/ there were Partners. Now 1/ 10 L 10 s. i^ j^dded 
to^ and SubftraSedfirem their Gain, the ProduB of that Sum, and 
Difference will he 649 1 L 6 & 3</. 

Hisere, How inany Merchants there were, &e. 

a'=z The Number of Merchants. 
654— Everyone's Sum be put into S/ocJt 
6544= The whole Stoch 

100 : 4 : : 6%aa : '. by the ^efiion. 



% 

S 
6 



Let 

I X 67 
2X4 

And 

— Tois 
X 7 



^ X loop? 

9 + 



I 

2 

a 

4 

5 

6 

7 
8 

9 

10 



100 



— ^z=z The whole G4i«. 



100 

6^044 






100 

6%aaa 



UO..,=.4,l,3«5{g:^: 



100 
42J5444444 

xoooo 

42254^ — ii02Soo==:649i3i25 
422-54^5=66015625 

^-T ^ =1 56* J 

4225 



11 «i ^ 6 1 2 1 4= V' 5625=r5TheNiiwitfr of Merchants, 

12 X 6} 19(6 54=:)x5.The No. of Pounds each put in. 



SiWiSiSM 30. Three Merdsants jcyn Stocks together ; the 
Pirji Mans Stock ^^ l^fi ^^^^^ ^^ Second Marts ^ 13 L The 
Second and Third Mates Stoel{ was 175 L in Trading they gain 
48Lfnore than their whole Stocky was ; the Pirfi Mans proportional 
Part of the Gain vtas 78 L ff^at Ufas each M^s St^l^ and 
fart of the Gain ? 



Then I 
And| 

♦ +-• 



J 

2 

a 
4 



Let 4, ^> ; reprefcnt each MansStock^ 

4*f^r+7=r/ The whole Stocl^ 
y-|^^g-^ ^he whole Gain. 



■• 



5 «+«+;=«r5+'» 

61/=:i75-|-« 



«, » 



124 
6, 



1 
But 
8 

9 — 78^ 
to CQ 

II m * 

9. 

4 — M 

Then 

Proof { 
18 — 19 



7 
8 

9 
fo 

f I 
11 

«3 
«4 
15 
16 

17 
18 

«9 

10 



/ + 48 = xi5Hh* ^^ 

Ai+ii34c=784-|-i3tf5o 
444-1454::= 13650 
444*1454+5 ^5^>X5=l89o^»2S 

4-|-7l,5=J»S9«<.»5=»97i5 
4=137,5— 71.5=65 

#==4+13=78 



6SJ78::7S: 93/* iii. =^'1 
65 : 78 : 197: f 16/. 8/.:=// Gain. 
I f 6/.8/+93/.ili.+78/."=i88ATlic Gdin. 
65+78+^7^=140. The wiiolc Sioelt, 
i88— i4or48Tlie C40r mofc than the |r«ri^ 



Qjfeftim 31* i^ Father at bis Death left Us Three Setts mil his 
JAoney in this mamter ; to the Eldeft be ^aepe half ef it^ etattting 
44 Feitnis ; tethe Secettd he gave one thrd ef it^ and 14 Peuttde 
mere & te the Temtnr he gave the Hfmaietdar^ which was. Left thorn 
t^be Some of the SeeetuTSon hy 81 fmtds ; (f^bae was each Sens 
Sbme? 

Let 4, >, 7 be the Three Shares^ and f =: the wbolcSttm. 

4+tf + /=:« O 




.+ .+ ,= B+i 



—98 



l=^-f 



-98 



3 • » 

1 . 

6« = 4« + 3« _ 5S8 

;; = 589. The whole Sotn that was lefc* 

4=5-f*— 44=1:150. The Bl*Son\ Share. 

e='^ ' +i4=lio, Tkf Second Son\ fitc. 
7='t * +»4— 8i*=i 18. The Toungeft.&c^ 



Qffeftion 31. if M4M ^/4;pfrj at Hazard or' Dice, teen the 
rieft Throw jufi fo much Mmej as he had in bis Peckft ; the 

Secettd 



Chap. 9. Of 0ummtal ^mHion^: 



2-f 



Sec/md Throv2 he wn the Square Root of what bf the^ haJ^/ifnl 
pve Shillings more \4he ThirdThrow b^- if.yon fbi* Squorj^ ^fall be 
then bad \ afur which bis v^hohStimwa^ II2,1 i^s.-' Ifbrtf 
Mom^ys bad he when .be hegan to play / ' 

a — Ki^FirJiSufn. Then 

2iZ :=v Hia Sum after the Plrft Throw. 

5 4r sl2a = Tb« Wvi^iif7gs tt thtldXbrom. 

24 f 5 f s/>2Tr TheS«^;w ^^tht*2dtbrov^. 

4aa f 22tf +-254 4/1 K 2a : -f 10 J 24 :^ The 
Winnings at the 3^ Throna ; and tKerefore 

444+244 f-30-f 44 .:ia^Utj2a^ 22565*. 



Suppose 

And 

4 ©r 2 



X 

2 

4 
5 



4+5I 6 



•!•*" 



w r"' " ^ t 



B\xttxyAv^t^ekSurd(luaniities^ let us ihftead oTfuppoli^ 
4 tr tli« Frrfi-Sumy make, a &rc«rf T^r/W, , -* ^ 

f%:.let 

1X2 

Then 
4^2 



£ i 244 3;t The Firfi Sum^ 

2 444 = The S»jn after the Firft Tbro9o. 

3 24 + 5^ =: The Sum. won at the S?rp«4/ Tbrinv. 
4' 444 + 24 +-5 z=:rHisS^^^cer the 2d Throve. 
5 j 164* 4- 164' -^4444 4, 204 + 25 -- Th^ 

. I Winmngs at the ^ Throm ; Anfl thercfope 

6 I l64*4-i64%H-.^444^224-f-36r=2256Sfr^ 



■■•^^•m^ 



Yc^ again^ |o avoid thcfe i&/|[* JEqu^tipfts, let us make a Thiol 
Suffojithn; Thus, ' V , ' 

Let I - 2=2 The Firft iSum,' 
2 . . 

2 1 44 = The Sum after the Fi>/f Tbnm. 

3 /z ^^* f— The WHMwigs wthe 2i# TAwRi. 

4 I ^rf + i» + 5 ::= Thc.]f^€tlter tfie- a^iO^fftxfifc 



1x2 

. , .^ Tiien 

Subfti. 

5<^2 

5-4-6 
7 Ca 
8 itv 2 
P-0,5 

12 O2 

IvmH 
14 — ^'5 



5 
6 

7 
8 

9 
10 

II 
12 

16 
17 



^3r 44+4 -4- 5 

t*^ -n: The Winnings at the zdTbma. : Then 

^^ + ^ =: 2256 aibilUo^ by die Queftion. 

^^ -f<» 4. 0,25 = 2256,25 

^ -h 0,5 = V 2256,25 = 47^5 

'^ = 47 

^ + ^4-5=47 

44 4* ^ ^^ 42 

«<«4-«+'0>25 — 42,25 . 

« + 6,5 = ^^25 = 6,$ 

<W Its 16 

^ _ , ^ _ jgi'Tbc "^Si^i/i he h$4 in hh 
2iT'\'^ ~ cPodcat\Yh«iJ&ebq5Mi*p/%gt 



Gg 



iVM- 



■I' I IP 



Note, 

I 



T 



zz6. Sllfieb^a. Part II. 



mm 




to mew the Young Learner, how wdl he ou^ht 
Nature of the Quefiimiy yibca he firft States it, and liuflce choioe 
dE repre&pling the Tlunglbij^Cy lb as to avoid runmng it in- 
to Socds )£ poffible, fris. aa yi die firft Suppoption of ^ r=r the 
Firfl, SMm, Sk» Not but that fiidi jEquadons may be fohred, 
as ihall tje (hewed in the ne!ct Chapter. However, it is m^ like 
anArd^to perform Things of thb Nature die neaureft and eafid) 
JVay they can be done. 

fDfVitWm ??. Suppofe iber^ were ftro equd Circles^ wbofo 
peripheries (viz. CircumfereTtces) are Divided into 44310 e^al 
Farts ; and that th'ofe Circles were fo placed upon one Axisy as 
io movefile con$fary way to each other ; etndjuppoje one of tbem 
to move y, hui one ofthefe eaual Parts tbefirfiUayy Two Parts the 
Jecofidbajy Tb^ee Parts the third D^ andfd on m Arithmethk 
Prcgrt'JJiony viz. I, -i, 3, 4, 5, &c. And the other to move every 
^D^ t^e Cubes of tbofe PartSy viz. i. 8. iy. 84. 125, SH^pf the 
fame Paris. How many P^s, and htmxt majiy Days muji each 
Circle movey hefore the J ante Two Points ineet that were tof^ber 
mibeu tijey hegi^n to i^ofoi / , - ,7' 

In order to give a ready Solution to this Queftion (or any otbef 
in this land J it wiD be convenient to premijfi diis Lemma. 

.;•-. «L * ' -. • . .JL^IItttl8# 

15ie»S^;« of any Series oSQuies whofe Roots are in Ariibmetick 
Prtrp\ffk»' (the RirftXermy ^ common Difference iein^ fjj^ty 
or 1) is equal to the Square of th^ Sunf of allllidfe Hoot^. ^ 
£.'>.A5itt.diefe ' . • .. / . ■ '■- ' 

Te^s in Aritb. 8cc. Thtis Cuhes.^ ' 

.1 1 •'■ •• ■';•"> ■-• 

± 8 

3' - ?7 

4 "i54- ■■ " . ■•••• ■■•■•J ,i' 

5 • • '^5" '^ .!' '■'" "^^ ■• ■■ I ' •■; " 
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21 X 21 = 441 Sum q(tiitifCu^ff.' . _ 

1 jiZ=Th<?5!K«^ofatttticp/W^thtfiy?f/^^ovci 

2 ^^ i=:'The5ia of all the Parts the-firfmpves. ' 

3 04 + -J ± 44310 By tl5 iluejl, Xpr bnu 
4* + * M:* 0j2 5 = 44710,25 •• -'^- -' 
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6&A 7 



.A J . ,«« JfThe Number of. Piirfi Ac srf 



. NeKi to find the Uimbet of jD^^j they Moved, There M. ^vtjti; 
the Fir^ Term = i, the common Diffirence = i. And the Sum 
of all the 7^r»7i r=: 210, dience to find the Laft Term, which 
in tbii Cafe is die fame with the Numitr of all the 22^j. 

Let tf = I the Firfi TermSy e:z:i' the Common Difference^ 
apd J = 210 the Sum of. all the Terms^ To find jf ;= the Lafl 
Tefm. As per S0&^ 1, Cbaf. 6i . ^ ' , 

Then yy ^ eyz::z2s -^ aa ^ ae hy the x^ Sff*^, P<^^ i96. 

r Hencejf m apthe Number of iD^jfj rehired. ^ 7^ 

1 ihill now proceccj to' rive an JS^^^& or Two cf the iflfif>&^ 
tiled in >4;2[^/W > afiout unlimited C^i^yf/firffj, ^ribs. filch. Qiv^/d^x 
Which admit dT vkriius Anjverjy fuch as thole in Alligation 
* jtiternatey promifdi in Page 117. - 

In order to ihorten that Wont, it ivill be c&nvement for the 

Learfier to knoiiv the Jwo S/|g>!ri of Comfarifon 7^ And. x. 

iTie Sign > is bf <R|f atet ttein, Ai i^ p^ /i jpffiifies that -^ is 

Greaier than a. ThtSigt -^ is of &^er tt»n. . A* i ^rf 

jpffttfiei dm * is. Z>#r ^^an dy 8cci 

• txmfle I. 

AneCtten 33.; A fohmonift hath iiiree Saris ^^oijcct^viz^ 

mne of 2^ Sd. the Pou»dy another of 20d. the Foundy and a Third 

Sort bf ibd. tjje Pwnd j of the fie be voould make a Mixture fa 

" contain^ 56 Poma that may be fold far 224. the Pbmd : Horn 

much of each Sort may be take / I 

, Let ^ s= the Quantity of thjit Worth 3^ Pence the Pound, 
e = that of 20 Pence the Pound, And j^ = that ot 16 Pence fed 
. Pound; 

^^ viz.t^^(luaxtitjMultipU^ 
Thena^-^ + j^.= S6 c V«? into its own /V/r^?, Equals 

And 32«+. 2C^ + i6j :zz i2^2\'lAtk siim AiuItiflieduTtoth^ 

jQMeanPrice.* , . 



t^^Hmmim 



mmmm 



28 



M^tn. 



Pan a* 



This Quefii9» being' thus Statedy it appears by Mule u 
faPe 176. that it is capAlc of Jwtmirme AnfixUrs % bccaufc 
for any one of thefc Thrte ttfters a.e.y. there niay be taken 
any Number 2X^ Pleafor^ prQirided it be l^fi *an ^. But 
although that may be truly done, yet there are feveral Ways ot 
Arguing about . thefc. Sorts of C^eftmsy which wiB Limii or 
JSjQunaxhaxi to all their fraper or foJ^Me Anfmers in whole 
\ Nur^BTS. Thus, ;\ 







As abore^ 



TifT 



fl ' »' 



20i? 1^ i<^^ = ^252 -^ Jilt > 

4^ = 3:^6 ^ 16a 

tz^ 04 -— ' 4« Ffence i» ^ '= ^t 
. . y.^:=: 5^ — ^ 28 Hence ii :;!»' V ^==^9f 

Fr^ ^?be ?tep if /^l Sf^^f^^PV^^^ that tii^ Quantity ^nified 
% 4f, ov^^ to l3fi />/i than 2?, and <I^^4^^r than 9f ; X hat is, 
ar^y ^aW^ betwixt 9i and .21, may be taken for the Val^a ot a. 
Confequfntly there may be' Ekven Al^v^t to this Ciuefijiofi m 

. whole jftTwwfcw,. ■■''.' ^ 

: Suppoie. .4 = jQ Then/rrjSd — 4^-=:44 jP^ 7th Step. 
V Anl ^- ir 30 + a =^8/^ 8th5tcp. ^ , c*^ 

^Again, if^=ii Then ^ x «4- 44f >P ''^''TaiSW- 

And ^ =r 33 -« 28 =: 5 P^r 8th Step. Md fo on fortfae «<//, 

^ich will be as in the following 7i^/^. 




• Thus it lifffl be ^ /j/y to find out and Colleft all. the Imifed 
A^wers to 2nj Queftim (of ibis kind) wherein there areoiiy 
Tbree ^tfHntities propos'd to be Mix'd : But when there arc 

' Moie than Three, then the Work requires a little more Trou- 
ble: hjecaufe the yf^jffe Dmitsoi 2& the Qumtiiies above Tcoo 
tarn be found. Ihat is, if there arc Four Quantities con* 
cem'd in the Queftiony the Limits of ^wo of them muft be 
AMnd ; If Five Quantities are conccm'd, then the idrmts of 

- '- Three 



«*l 



1^^ 



C hap* 9. Of j^mwertcat 0ti efttong« *x9 

7^^ of tbeoi 01U& be fouod, @r. . A$ In the foUowuig l^u^ 

£tueft{on 34. Suffofe it v^ere required t& mix Four Sorts of 
Wines together ; viz. one Sort ^morth fs. 4^. the Gallon ^ ano- 
iber Sfirtv^ortb 41. 7^» fe^ Cf^«« ; <? TA/V iS^^ trorf* 3^. &K. 
*J&^ Gdlwsi (0ida Fourth Sort worth 2S' 9d. the Gallon ; How 
much efeack Sort may be taien to make a Afixiure of 6:^ Gallons j 
Joasihatti^e yohole Quantity, mff be Sold for ^s* 6d. the GaU 
Ion J without Lofsy &c. 

Firft let all thefe fevaral Xates^ztid the MeanRinte^ht Reduced 
tD<mt.D£naminatic^f Wz. ifito Pence* 

Then put 4— tbcGi4«l;fjofthatflP6fri& 8W. the Gallon i 
e ::=, thait of 55^. tht Gallon \ 3 :^ that of /i^» the Gallon^ and 
« = that ofjj^* ihtG^on. ' 



Then 
And 

a— 884 
3^33 



I 

2 

5 

« 

4 
5 



on* 



884 -+- 55^ «|- 4^ ^ ^^jrf ^r: 4158 = 63x6* 

55^4. 44)f H- 3:ji* =^ 4.158 —884 
33^ -+- 33y + iy^^^79. — 33^ 

2^ Hhjr :;s J^^ — y Hence a <;*-?*= 371 
. -- .1 f - , 55^4- 55;^ "4- 55» = 346$ - 55^ 

^-Jl p ii;f + 2t2»=; 33^-769? 

Prom the 7th and icA $teps it appean^ thmt die Quantity 
of that Sort « JiTifftf .^knQftsd by a, nwft be Lefs than 37^- 
Calhnsy mi Greateriii^ax ^x ^monsi Tbatis^ it joiaybeii =r 
any Numker of Gallons betwixt 2j[ and 37^ . 

Whence icibUowg, thatdfcre4»aybe CoUe^d i6Anfweri't9 
tWs Que/Hon £xm the Zoe^f f of ^ pq]^. 

Next to find the Limits 6^ f^y^ and 1^. 

Suppofe I II 1 4 5= 22 Then will ^a = iio. And 34 = 6,6 

B^ \t2 \2e ^ yz^i89 — ^ax:z79JPer 7th Step. 
12 ~ 2^ 1 13 j jf = 79 ~ 2/ Hence ^ x; V ~ 3Pi- 
' Again:U4i#4-jf4-.«=r63 .— ^==41 JPc«r Third Step. 

J4-/li5ly^* = 4i--^ 

Frcffl 



*» 



ajo 



^el)^. 



i^* 



Part n. 



From the 15th and 1 6th Steps it appeare, that i£ a^a^iz 
Thei\es=i^p.yz=L7P^2e = x, And « = «? —28 = 1. 

ty \'4 = 23 Then ^arsu^. And 3^=6? 

18 ' 2^+j = i8p — <^ = 74. Pfer 7th Stqf. 

jr ~ 74 — 2^ Hence e ^ ^j^ =? 37 

yH- ir=40— ^ . • 

uss=ie — 34* Henc9 e'p' 34. 

From the 19th* and 22d Sf^fx it' appears, that if 4=: 13. 
Then e may be citl^^r 3 5 oc 36. 



Suppofe 

But 

18—2^ 

Again 

20*-^ 
2t^ip; 



I5> 

20 

21 
22 



Once more for a RxtAica^Illuftratiofi 




That is, if 



And c^ = t 

«=s2 
ic=:3 

»~4 



26-r-Ai27 I jr^^«=c39 — ^ 
27 — 25 1 28 I * ?=^ — 3a Hence ^ ^ 30.. 

From hence It appears, that' if <a =24, Theif^^ may be 
leither 31 .32 .33 .Or 24. viz* it maybe any Number ht'- 
twixt 30.and 34! Hy.the 2516, and 28di Steps,. from whence thcv 
yalua of j^ knd «- miybe cafily found, 

>==:3i. , Thepj^=:7 

'^=35- y=^? 

; prbcfeeding von in'this manner with all the odier fif$gle Values 
of '^, there fnay be\fo6iid above 120 Anfwers to tids Quefiiof^ 

, in^wJfok Numbers : And tf you pkafe to put a sc ' FraSiiofis, 
there may be found an InnumeraMe Set of Avfilo^s ; whereas the 
JRuIe of Alligation in f^«f7^^ Ariihmeiich afibrds but only c^ie 
Anfvoer in FraBiofit ; to witj that of a = 31^ • > zi lof* 

. jf « ici, fy :=: 107. As may be cafily try*d, per Rule Page 

Thefc Two Examples being well undfcrftood (Efpecially if 
ihf V^ hetbrowly furfiid) may fufEce to fhew die Method 
ef IJmttng the Anfv-ers to all Sorts of Quejiions of this kind, 
I ihall ther^Qre conclude this Cbafier <>t Queftions , with 
{Iving a Solution to tHt jfnigma (or Riddle) \!w^^.(hut 

not 



Chap. 9' 



f^nxmKtiid itneJItm 



X3I 



not Anfwered) by lAx.'John Kerfeyy in the Clbfe of the 
Afpendix to his Arithmeticky wi^ch aJSfords ievcial pretty C^ue* 
ftioHSy tiw Solution whereof will difcover a tirtam Sejttenceixfr^ 
fifiing at Three Wnirdsj which, muft be found by tKe Hdp df 
Figures pljuied (or fuppofed fo h placed) over the TaoenVi Fown 

• # * • • . 

r«. -Vj . 2. 3 .4.5 .A*7 • *^» CUIcd-W/w. . 

* ^ l/i I * . c .d.e.f.g. 8cc. to the laft. Letter. 
So that if th^ Index of any 'i>/r^r be bnce fouiti the £^«i^r td 
frfiich it belongs, \is Cokfequentlf* kwmu ' '" ^'"J^ * ^ * 

/ . The Enigma* 

I. If .the Difference between the Indices est the Scc6nd Lettit 
of xht Second Word ; ' and the Third Letter of tlit F/>/? U^or^^hs. 
AtultifKtd into die Differ enee of their Squares, the PtoduS wiji 
Ik 576; ' And if th«i ,<iiK«>be Multiplied mta the .SsaR of theil 
Smiaresy liatProdud will be 23^6) the Ittd'H cf the la^ Xhixd 



lit 

And 



Then J 



4* 
6 + 7 

'iQt 



I 
2 

i.\ 

4 

5 
6 

7 
8 

9 



10 
II 



A == Thc.Grcater /»^^;^,flf eja|pf dic.jdl^ 
esiiThdhcSkt, or tj»tpfthe,^d; tetter.'.^ ^. 

44-^x^-1-^^=? 23^6 J ^ ^^^^ 

aaa^nae + of^ 4.rr>^434^' ^ 
^z^ + 3/»i^ -+- i^aeei\^ eee^^ ^ 40^4 



13 tw 2 114 

i5-T-«ji<5 
9-.; 16 1 17. 



N. V V' 



(^ |f--^ 



aa 



ia-^cl2i :13 , 4Wjr- 24^ +.ff ?=5 36 



H 



^ 

•^ ^ 
^ 



1 . :^ 



; : c 



tf = II W i^ffCT' 0/ tiv iji Word IS 1, 4«rf 

i 'f^&i^^^dlrder^^fei'do^:tbefLetterii(ks ibnllecmefymi^ 
in ibeirfrofer places^ it may he conv^iem>t!^ fiffy tb^^^fiflfl^ 
fhces with Stars. 
>i^,^ f Fl^ . Word •'. ::lSccondWdid4*^' ::i/aPteJ\«^ 



m^m 



mim 



mm 



m^mfmm 



mm 



■^^ 



»3Z 



^Iget^ia. 



Par&n 



7. The Indices h& found, are tbe Tiva EMtreams €S Four 
NunAtrs in Arithmetic d Prcfreffl6nj the LeiTer Aftit^ being the 
/rifrx of the Firfilietcer of the Thini Word ; md dife Gi^tet 
is thei^«fir;tf of die Foufth and hft L^tMT of eheNHiift WocdL 



^/z. ^ . 7.9 . II are the Four Terms in Aifitb. PtopeJlton- 

Whence it Ji^^yr^ that Q (whofe /^^^^at is 7) is the Firft 
Letter of the Thira Word; anc^.that i (wHofc Jnd^^c is p) b 
the Fourth or Laft Lptter of the Fifift Word ; which beihg i4ace4 
down^win fend thus, _ .^7; e^^. G^^u^ 

3. The Second Lettcr-of the TWrf.Word. is the fitmc with 
the Third Letter ot the Firft Word ; aiid the Fifth Letter of 
the Third Word .i?.th^ lame with the .Laft Letter/ of the Firft 

w*d. ■ . \:. 

Wbcnfe the Letters will ftand thus, ^^//. ^^^j^^. iG/^^/^# 

4, The Sum o£* the Squ^ejf^ of Ac Indices 0^ the Firft and 
Second Letters of the Firft , Word , is %zo. And the Product of 
tfie 6me hdiceii^ levin Ninths 6f tHe SmiAr& cjf'Ae Greater 
Jftdexy which bitie/^^/?Afrf'iiie ffiil^L^TO^ ' '^ 

i« * rfa tto ([ftcite?/ ant" ^ = die Ldfet ^/^ 

{ ,'.- — '■•• • . - - ... I 



2-4-fl| i -* = Z/z - 7- 






•4 
5 



8 tw I 
3, 9 



7 
8 

P 

10 



- I 






5x81''. jfiiSlsAi as^42i20 -rrA9M» 



1 » 



150^^ = 42120 . .} 

4 K= V 3^4 = w It's :tett^ B•^^ 



^ =^ J^== 14- 



Its Lcft^ is 0# 

?» of d«B i:.ttttt'Z>. . - . V \v. 






Tlifai the L^MB will fta^d ^^ ^4//, Deijtu4* Gli^^, ijt* 
"'■'- - ■ ' 6, The 



i^i* 



•- -f v> «• , 



TtL W^^rJlir^-lif .^2^^°^' ^* Secc^ul WS^TAifo the 



.\ <r.f 



»» • 



:;« 



■.;J 



.• • ' ) 



i \ 



Thml 









.,5 ft?=-a= 

, 73b I 8 J44 4- 241-. 2884W — 5o6tf = 15151* 

^' tLffL'^7^''"'f ^^f'^"',^ ^cording torn ii^bdi 
rkjbaa hejheved tn ibt next Cbafter, it will te a = 17. 



vobici 



N, 



&>ii^ 



./Aff 






s^ris^(? 



\Y r_ — ■ 



/ 



I 






C4 






1 t :i "'1 V 



' /'* 



H¥ 



\r 



■'.•I 



(■ i -i. f 



1 '•>••■;( /L.'.I/y 

i 



: \ 



v;.. 



ciiiK 



*34 



irf*i 



• i • » 



.o-U 



w • >^ « •-• ' 



w^ 



aigelJia. 



I * 



Farttl. 



I V 



4 • 



Before wc proceed to the Sclttticfi oi AdftSed J^^/^lm$^ it 
; may nbt'T)ewnifs to flicw^fbc Irfvefi^ion fir Inveniio^ of 
thofe, ■' tJbttrms or Ruks &r 'Bnrktiing the i?()9f / of Single 
i /'^m,'- i«a^ ttfe of iji Oap^^^ 
. I i&aff b$tt make Ohoice ^' the laiiie llerters, to repreJGbnt the 
Numbers borfi giyicn Md fought ; u iq i^ jCfuf^nditm of 
u^iwau' ■ ' '^ ' ........-•' 

G, always ^enote the ,giyea J^efrlvfni* v 
Y —I f ^K }^J^^^ tskitx as jiear the troc ifoof as 
l^iz. Let St — '\hia|fee, whedicriiJ)€j(^^^/«^ ox Lefi. 

' r the upknown Part (OE. die Root foaght, by 

^' \ (vhich r is tobe e^het IniteaM<x Dt:cresfed. 

^' Then if r 'be aiiy 'Numien Lefs than thb trie /fwf, 
it will be r 4- r ^ die Ro^fwgj^f. \ . ' 

But if r be tskmiGf/t^r than the true Root it will tbeo 
be r ^ ^ 35?L t^e JfootSbif^ » I ; 

And put ^^^c iJi^t^hdihaLt Is ^b^r>tf;&oin £r, after 

-it is; Jj^fjtd ai^d pivideds bf r : Ac; (^«rt^ • /*? ^o^fficithh of 

Jdfi6icdjEqudiioH$)^zcaM^ (jie i?ool 

reouires.. » . . - — \:.^^'Pl • • -^ -r *M ''^^ - ^" ' 

Thcie filings being prenuied. 




- J - I - : 

we may proceed to R^yivg 



«» 



> t 



rv 



I -. 



Stfclion I. ^ " . I \ 



'i * 



*»>v 



1. For the 'Square Rooty viz. m :^ (4, ^Qife«p £• \^ /, \ 7^ 
Let I r H- ^ ~ ^ 

r Q V This ihews the ift 'Ateihod 

< -r--— — r^of ExtrdSiivg the SiWiir'^ 

Which ^ves this r>toj»m j —£«.=: * 

^ , Tltf Ariibmeficdl Oferatims of both thefe Tbewmsy ?ou 
%aVe-vr the EnrnfUt oH SeSlha 2. P^i 126 i To which I 

tcfet 



Then j 4 



«MMMi 



mi0fli^»mtmm^ 



Chap.' I o. Of aoCNted ifiquation)$. ajy 

inefer the 1>^«^,' iuppofing him to iindorftawd Aem 

iw*o« a^iy more W<^ teah what w ditec «^ 



Let 






I |r4r rr^SuppofingrZij/itbanthctraei^pfcf. 
^^ + // + — ==: — \ zn D 



M rjf *« t^jededot Oft offy a$ being of fhudl f^Kr : 
Then it will be, re^ee^ D, which gives this Mgiving 

f%remiJL^ = if 

By dib JiMnfwi ori^^,^ the ifiand 2d Etcamfiet ixkCkfi i: 
f^t I )iw are perfbcm d $ the which being compared wxtb this: 
J^tffr^ may be very ea^y undciflood. 

Again, Suppofc aU 2r fi, ^^^ J^/^;'^ j And let t be taken 
Creater than the Ttk^ iP^^ 

TbenF I 

? -r 3^^ I 4 

Which 



r^r5=^ir f^^^ bei^ R^fe- 

rrr^syff 4- jr/r :s: 4» rr <J led ftt ab^a 

• ^ ■3^' ^ • •■ 



ich g^vc? this cbeoiimS rZTT ^ ^ 

. . ■ 
Jy thisr*^^^« the Third ^mfftfin Ca^n 2.ftyf<? Xj^, is 

l^etfonn'd. 

HI. Tq ExfraSl the 7S vta^ate R00t ; viz. 4^ = C Queie £^ 



Let 

I #-4 



1 r 4" ^ = ^ SuppoCi^ 



2 

3 



4r^r^ -h 6rreez=zQ — r* 

2rf 



r I kcje^ng all the Po«> 
%cn of ( atiQvc tu 



Whidi gives this ITtaojem-J — 5!__ = i 



rf 



^'•"^^""^mmv^^wm^^'^ir'mm^gmfmMmsrsptmBmmK^'^fF^at^mmmmmnmm 



Bf. ebb Tbecrem ^ JSkf^adrtOf Apj^ffof any AiMniib' majr bo 
^xtraSied. Buc «9 I Iw^ ^ilieau^ iw^^ rag^ 134* dnfe J0k^ 
traBions may be very wdl ped&rm'd, by Jkoa Extramtms of the 
Sfimr9 R^. Vide SMomfif Bsgf.M^Si \ : ^^ 

. IV. To ExtraSi Hie^&iKfolfl^ iCpoA vyL.^^ ;=; C; <2fr ^-^ ^j. 
If r be taken Ufsttanjufi^ ^thcii r ^ < z^^f. : Ar bgforc* 

Andi^^^ = ZK WhWigimihiClieoiitili-*^ = ^ 

By t\isTbear.iSbcSmfilidI(potE^amf\i.Pdge^i^^ 

But if r b^ vikefiGreaier than juft ; Then r — ez=i,/h- . . 

And^ .r^ ■ = />• Which givesdiis CQeomif — =- — = *» 

By diisLaft Theorem the Efcamfh im.Page 137 is perfonn'cL 

I piefume it needlefi to purfue the Rsimng dE the(e Theoren^s, 
Ear ^Mifikig liicRoota df Snnpk Poiv^is, any RidiAr ; belUulc 
theMeehodof.dcnng'itbs General, 'bdMrhidh/fi)eyct df^ aie'ji 
and dierefore it may be eaffly nndedbodb^ vijuK iaalceady dbne* 



' ' - •• . . ^ . - ' • 

|%twidiftatAdkl§ I have already ihewcd die Sokifiwt,c£Otta^ 
drdtick JBi/Mtioks Tivo feveral my% m%. by ^t/Sl/rjj ojf the 
Lowefi Term t And by Comfleatm, tin Sauare^^ vide ^£7/o« 2. 
/'/fj;^ 195, fta Yet it lyiay not be amus. to fherif, how diofe 
Mquaiions may be Refo\ved into Numbers by this ^Imlirtfki 
Method of Continued Series; wherein, if the Firft r betaken 
Eqiai to the Firft true l(gist or Sifigle Sufe of the l^fohff^d ; 
And every SifV^Ie Value of > f a( ft hecmms foUM) be ftill 
^4Sr^.to it^ for a qew r. Then thole E^s may be ExiraBed 
i^thout rqpiotiag a Second Ofe^aSiofSj As before ui the Stng^ 
fawers. 

^Q/^A* ^^ ^4: 2i^4 s C Tis. required to fin4 tbrl^^/^ 

2 1 rr 4- ar^ ^^^s=*iU i 

3 2^ -4* .2i^ :r: 2^4 1 . '•. 

5 2re -4- 2te< + ^e* — G — rr ^ 2* 

' . TV 

Which g^ves this ^FtM^ieai ;rrfs^=^ 

" - ^oppofi; 



•*' Ik 2^ 



If r=: ■<ipqp, Thfii fT ss ^^oqpopo Aia ifc« =■ fj68oc»r 
Bit ^fioopoop -tr 4a68tx)q=:40?ii8oata :?ilS6«865 cak^, 

iftr K= 5000 19546452,5 = ifi * f.; I I K 

+ i* = 400 ■ 461 U 

adr + * — ^164 . ■ , }yi64' :,.!,» .. 



+ i«^ = " :J0 



aDrtSf*?* «fs»4) 4J592»S 

5dr-i-*= 6224 , 






..X ) 



3 Divifir 6227,5 

Ci/^ 2. If Ai -^ 2ta ■=(» Tbea pfdcecdiii^ u liavt, thftc 
willarift tWs fln»onm<- — v-^^sift «:<i^ 

And in 'Cafe 5. Hiz,' 2ba"~ m = 6 you wilt have 

iMi S6eotni\ ^ '-- y ^ '?g to. As rfwx*. 

I ttdnk it peei^ to ttObiAt die Rcaderm^ ihe WCtrk t£ 
thcfe Two 7hfiorems in M()Bt«-j ; beaufe if ^e laft Eiampfe ©C 
Cafe R be underftood, At (i*ier- ntll be eafy. Npq Bup; tb^R 
the Method6tComp!tiiti>igiSteiS^iu>vi»-mj ladj mifif/yM. 
youmayobfcrve tattle WoikbftveralQudtiomofdiisGhi^f^ ' 



In tbe SoiMiitnt of ^ j^foOgd^qu. (fK. 

bigbtrr ihan) (fuadratirit, it wifl he. 1 ,5^ 

tbe s£ttt ncRT^fi Root <£ tkc Mfnat. *t^ 

be r + / — a if r be £^ than =A 

if r be Gmater itiaa/ufi(as at tbe ^} 

And all the Powers ot the unknown t. e") 

above its 5j«irr (^f«>^ an to be rejetf f^re 






f-.l^'i '»,4"" 



I 



Part II. 



in Railing the Tbeerms for the SimPlfJ^tmers. And therefore 
it is, that to fiipply die want of thote Pimers fafcov? ee in the 
Tk^orm) the Ofert^im muft be repesited : As in the BKomfle 
ti MxtraSlif^ tne CmteJtoet^ Page ii{;. vis. when die Fim'^,^ 
in the Root confift of mote dian Titee Places, (tifc ftige 140, 

^pofe 444 -+- >4 = fl. Queif £. 



2 + 3' 4 



r-4-<r=: 



rrr •+• 3«<r 4- 2rf r *:: mom 

^f -1- J^ r= >€ 



fuppq&d 



(jujl. 



r^ 



=5 



3r 






Which gjives this Ctoiem 



xs ^ 



Bot if r be tikea Greater than /xr/f , Then it will 
diis ©►ojem ^ *^ ^^ 



Which groduce^^ 






Br either of tttkeTvtoTbforemt the Value of « may bceafBy 
found. Otnidierotherwifeasmthcfdlowu^Exampk. 

Let *w + 24ii = 587914. _ *?«'« * "= *t. ^lu-.. 
Suppolc the FitF r = 93 Th«» >• = 7^9^. ^ S879I4 
wiSow the 24 X j>o beingadded to it: The«&K r ^ J» 
Again, Suppcfe r ^ 80 Then n= 51 2000 Ai^ 24 r :^ 192Q 
But 51^0000 H- i5|20. — 519^20 "^ 5879H «»C« ^ 75, 
|)ut Mfferto it than po. : Theieiose ■ • 

it toofr be I r r + * !=r « lefs^tanjtfi - 

i«t4 ? 24r 4- 24^ = 244 . 

i;inHnnb. J 4 512006 -f> ipzcw + ^^o*' = *** 

5 ip20 -4- 24? == 24* - 

« 515950 + 192245 "4- tf4oe* == 5W*4 

7 I9424f4'240«'*= 73994^ 

8 80,1 <? + *^ = 308,51 s» D 



a,inNamb. 

4 + 5 
5^515920 

8* 



( 1 



8O3I -f 



§ferMion 



CAap/ 1 o* 



Mh 



I mriii 



aM^d 



>ikk 



2. Ditifir 9iJ8) 



H9 



' •-, 



Or rather New r = S^.^Syi^^StcxmdVptraitm.^i^^ 
htiti^hivolvedzni trydX^ alxjvc) will be found Grr^iterihm 
jWyf : Therefore' V '"• v ... '.\ 

it muft. be 

I xt4 
2,iti Numb. 
3, in NumU 



r^ 



7 •?■ as«»« 
8 4. 



I 

3 

4 
5 



8 



^P* C: '... ri» #K , - - *^ ..«..».» . . . r 

, acx58yB < — \ 24^ = 244 (P14 

6 588385^53 ~ afo^ipye + 251,1// = 587 

7 aioi^ipTB ^45 lyirt-i-: 471,053 .!h,.a 
83,7?55' JT^'*" =; i>875i'5778 = fl 

• — . /J , ,' 



— ^= jQoav -; ,1675470, 




1/ 



;'.f 



^ •* 



>'r-T^ 



■« • 



i8'-u 



3. Diw/o*' - 83,7752) ■ vco 




• k 



j.j:i 



Haying once, found ISri/Tthc Phccs (f^Fi^es for tteValue 
of ;/Jtwlll be nccdlefetbfoWi A^ifto jW^ rt*»tv5^;^R)r 

the Reft of the Piff^res may be aspculyfouiid by^phin Diviftoft 

olJ^ Thus ^ _ . ,^- 1 •^' .]/ ; . r 



»^>7 



-■/±=^ pi2^i1 ■ ' " •" '67^4^ I 



gyp>27 . 

f«2^27 



'I I il II... 




t'T 



. » - 

But if more Exaflnefs "be required ♦ y6u diay make tht 
Nfcw ner 83,677^07^ And /r^r/fi/ with it to a Third Oft* 



/ 



r«I/»» ; "M "S ^"^ t«a% S«»en Places of fifar" &» 
the K«W of '■ *!>»■ ". ""5 'ffli"'»'. "J" PSafuo: Tnffe 
the i=;ar« of FigKrf j to .thofe (S tft« PreetitUnl t. And thu 
T,iW;». the rf«afP4/''-"ii» t!W^<i<», MevWyS^jIJOT, 
1(^1 good, afld?is to be obfcrved w ffle &&?(»» of -all Adft&ei 
Sjuaia^i (tnhifkrf'V^'i'^') aq»nfingt!r,tliBj>l«tho(i 



fl(£rfotaJ»84»w-i.:.S'^-'^ca"*> 

"" E^ampif 2. Soppoft'dfl*— *«=fc. C^ew^:. , t :•,. 

V:,' .,,;■'; :, ', i ir,^'-,; ■ '^ s^";-'-^ ■" 
'■ "'■■'■ ■"■■'r_ii2^-,' I ■"■ ■ 

wUdi gives this TfeormJ — -W^^'^ , | .;- i 

Or JOU ihaj pfociJd oehctMS!^ i*46»'tA MtlMlfM 
Let HIM ~ ^438a — iu 4y b' ) t J 06 H«t-*«=6437 
Suppofe thp rii«r=5oo.Hr>==i25<idsi6a«i«l»i»>'ai:j2ipoo» 
Then i2Soooooo—32t?a»i= 121781000^ ■ ■ 
But IW781000 7 icH7856^ The^te r 2 ^00 , „ 
Again, Suppofe r =: 400^*0^4000000 . and^ .=z 257$*» 
Then will 64000000 _ 2W290 = M^iSjo. 
But 61424800 X I0478^68J Heno^'if ^ :4to -. .,.. 
. ■ i:t^t^}^]i/.f^-i^ba.wmf^ ^ ^op. Bpt 5opis.the»**rj 
"niti^/ii TfceSli^,Iyt ra=590.Wils,Grf«O'(8air:;^. 

2 ia a — 75ooooe w^ 1500^ ^ «M 

3', ill o— 6438eoi6438j ,ft«8 

© -^ 74356a* + i5oo*'if_,=s. 10478 
— i5oo*f s= i6p9^ii' 

8+ tr7 



■'I 



-tfmti»> 



Chap. lo. Of ^nfmtb ^Equatton^* 341 

operation 495) 11 330 (23,8=^ 

— ez=*20 950 

-II I 11 ■■ < 

1. Divifor 475) 1830 Firft r = 500 ^ 

— ^= 3 J416 •— t'ss 23,8 

2. Divifor 472) 414,0 r — ^ = 476,2 rs n . . ; 

377>6 

Let New r r= 476 for a 2d Oferatio^. Then ri ss 107850176 
and trss ^06^488 But 107850176 — 3064488 = 104785688 
the &mt with the Refilvend. Conlequtntly 4 r= ^i^juft: 

c ^ 

wliioh ^ves this Tbearem^ ik 

, • « 

But ifr-.r=nTbcnr^~^— ^^-:'^ + irr — i>=;D 



which, gives tbisT2i^or^i«< ^.^ J* ^ ^ 



r 



Or otherwife as be&ie in dbe Two Laft EsamfUs. Thus 

Xct 1234564 — 444 =12272861 . Here >— 123456 . 
Suppofe the Firft ♦ r = 200 Thien trr r= 8000000 . and 
Jr= 24691200 . then 24691200— 8000000 r= 16691200 
but 16691200 p^ 12272861 . therefore r is here Ufs than 
/ir/f, becaufe the higheft Power is -«, or Negative. 
Apia, Supfofe r == 3(^0 thenr^ = 27000000 and*^ = 370^6800 
Then 37036800 — 270G0000 = 10036800 ^:: 1 2272861 ' 
Confetptefithf r ^ 300 and r "^ 200 ^ 

Let r •£=: 300 • being the next nearefi^ but more dian jufi* - 

Then |i|^ — essiA 

I ©• ^ I 2 I rrr ~ 3rr^ -{- 3r«'^ = A^/f 

I >^ * I 3 I *r — ^tf — *« 
2^ in Numb. 1 4 I 2700000Q — 270000^ 4" 9^^ ^^ 
3 , in Numb. | 5 \ 37036800 — 123456^ 

5—4 1 6 j 10036800+ 146544^ — 900^^^=12272861 

6 — j 7 1 146544> — 900^^ = 22;tf:)6i 
7 -T-W I 8 I x62^ — et =±1 2484 rr: D 






•4— ><- 
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^ 



Oferation. 162) 2484 * (16,6 =i:^ 

— «f= 10 152 

i. Divifor T52) 964 Firft r = 300 

— ^=6 876 — V= 16,6 

2» Divifir 146) 88,0 ' f —e — ±8:5,4 = a 

87>g 

; Of .New .y = 289 which being /wo7f;^^ Sac wiDappeat tcxbie 
the tru^ ;^tf|jf . That is, tf — 285 /«^. 

A^of^, Thefe arc ufually called the Th^ee Forms oi€uhick 
MquatioHs ; and in the Solution of the Third or Laft Fonw, viz, 
% -isr ^1^ ^ Gy you may meet wkh. fome ^feemiBg^ l^jkulfies § 
cfpecially in making Cjs/^ce of the Firft r tecaufe diis Mquation 
is an Amhigim{s MftMtioVy and hath T^wo. Jjffirmaftve RootSy 
viz. a Qreater and L^JJir^ /loot. But having cnce found either of 
them, the other may be ,eafily obtained by Divtfion onty ; 
Aa in J:hc Quadratic, Mmations. Vide Chaffer 8. -y . , 

As for inflahce,' in ^eZaJi Example; j = 28V '^ " ' * 
And 12:5456^ — 4iJ^ =f 12272^61. Afake thefe Tto0 

^Equations .= .p^ Te wit, Le? ^« — iS^krz o. 
And -^ /wu 4- i a^456a-— ' 1 2^72861 =0. 
Then, is -— 283) — aaa -^^ 12-3456^1 — 1 2272861 ( -^ <«4 

-^^,^2&3-W . • . , s . . 

>fc I I >l h ■ ■ ■■■«* I *» ■ WilH I ■ ■■> 

; ": .''■+: 455^7" -c 1.2272861 (f -433(57 

' 4- 43?<57t — 12272861 
■ (0) .Co) ■ ■.•,',' . 

HipiiCe it appears that — ^— 28?^ -t fJ3<7 = a. 
Confequently aa 4- 283/1 =r 453^7. dws M^wthn being 
Sjifiii'rf,. i«'n:jiO,27afc %• which is the Leffer Rqot t)f ^ tte. 
afbreiaid Kquaiion ha — iS/s^ rr ^.^se^ * 

After this mannei\ ^ the fojjihle^ and imfoffiih Jioefjt of any 

Mquntion may be cafily difcovfredj anynj^ne of it^ iffi?df j^ being 
once found, I ihali tteiWforc otait inferting more JE^^^mfUs <£ 
that kind. "......... 

Let ^ — 74, r — 872^. and G r=3 5^0783 

By Trial (as he fore) it will be'fcund that the nexf ne^efi 

I 3^40 being fom€fl|ing Z^yi than jufl\ " 

Therefore 



- — J 



CHiap. ic. Of^tJfecteH^quattoniaf 



Z45 



Therefore 
I % c 
X©-2 : X * 

I ©■ 3 

2, in Numb. 

3, in Numb* 

4, in Numb, 

8 — 531560 

9 -^ 1^4 

10-^ 



!2 



3 

4 
5 

'7 
8 

9 

10 

II 



349160 + 8729^ 

1X^400:4- 5Pio^-+- 74^^ 
64000 -{- 4800^? H- 1 20^^ 

5315*0 +19449*^+ 194^^=560783 
19449^ + i9^^ ~ 29223 
100,2^ 4- i'tf = 153,06= D . 
D 

e zr 



•^ 



100^2 ^Y e 



Oferaiitm. I00,2 
4-^= I • 

1. l>mjbr 101,2) 



l55>o6 
101,2 

"51786 
50,85 



» ^ 



0,5 — ^ 

Firft r :ir 40 

r+^=4j^5=r« 



!2. Divifor 101,7 1,01 

Or New r = 4i,5 fot^z'^ecbni O^erafion^ which'^ejog duly 
Involved^ 8cc will be found more than /»/?. 
Therefore 1 1 r — e z=z a 

r 2 tr — r? == f^ 
Then^ 3 ^rr —^23^^ ^h ft?^ = ^^24 

Thefe being tum'd into Numbers^ 9cc. 
win be 20037,751? -^ 198,5^*^ = 3PO,375 
Divided by 198,5 the Coefficient o£ee 

100,946^ — ie^ 1,966624 &€•■:=:/) 
CferatioH. 100,946 1,966624 
" "~ '"' 1,00936 



As afeove, Aey 

ivhiiA being 

..will become 



e es ,01 
X.Disfifpr. 100,93^) 

f f. Here, i proceed hf 
litin3pic/7fo*,withQut 
iQnilingNew£)iri/brf« 



(pip = * 






i-ll- 



v" I 



Laft rr=;4i,5 
— ^= ,0194847 



^ 4892 ro 
' 4037-8 

855020 
807416 

476040 
4O37C8 



(,0004847 . 

P194847 =r f 



' k. 



r^-^^i(>.4i,48o5i53=4 72332 *o. 

I i 2 



Lit 



*44 aio-eb^a. Part n 

. Let the Laft MqUations in the Mnigrna^ Cbaf. 9. be here piT 
fofed for a Solntion. 

Viz* SLona^ieu^fi^cM'^da^iG 

Ifszi^c:!! 288. rfr= 506. andG =-1513 Qucrctf. 

By Trials it will be found, that the next nespreft r r= 20 
being fomething moie than jufi. 

There&re 

1 % d 

t ©• 2 : X r • 

I ©■ 5 : X * 
I ©• 4 



4 1 hrrr — ^trre + ^tree = J^/z 



Theie beins; turned into Numbers^ and thofe duly Collecledj 
aGCording as the Siffis cf the Mquafian direft, they will become 

50680 — 22374^ 4- 22 ^2^^ =1515. wjifch being all 
Divided hy 2232 the Co^efficieta <£ ee^ 
Will be 10^ — ^^*==: 22 = 1). 



C 10— r 



Then 

OperatipHj ic) 22 (3=* 
_^ = 9 21 

Divi/ar y) 1 

JPirft y :=r 20 
~ ^= 3 
r — r SB ;[7 ss « /«(/?. See the End of Chsq?. p. 

By vrhat hath bten already done, about the Sohtion of theie 
ftw Mquations (heing car ef idly oifenjedj 1 prefume the Leamet. 
ivill eal^ Ctflume hoiv to proceed in tke Solution of aU 'had 
tS Mqumonsj be they neyer fo Higbj or AdfeSedi therefore I 
fhall pol here propbi^ nmvj various Exnmflesj but only take 
them as they fall iu Courfe when I come to 4ie next Part, where^ 
in you will (ferbafi) ntid fuch Mquations with dieir Solutions 
as are not common* ^ ... , ' • ' ^ 

. ■ >.. . 

• ^ T • . — "* ^ ~ . . 
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Cliap. II. Of pimple ^nterefl. ^ 4^ 

CHAP. XI. 
Of Smph Sntttttt, SLmrntm qt fenfims^ &c. 

Inteteft or the Ufe paid for the Loan of Money^ is eidier 
Smpje; Ot Compound. • 

SeSion i. Of SimpU BIntereff. 

^ Sim fie Intereftj is that vrhich is paid for the Lorn of any PrtV 
^al or Sum of Moneys Lent out for fome Timej at any i?i2f ^ per 
C/fit: A^eed on bet^yeen the Borrower and Ac Lertder ; ni^iich, 
according to the late Urns cl£Ef?glandj ought to be 5/x Pounds 
fi)r the Ofe of 100/ for one Year, and Tv^Ive Pounds fer die 
Ufe of 100/. for Two Year«. And ib on for a Greater, or 
J^ffl^ Sum, proportionable to the Time propofed. 

XTierc are ftveral Ways of Computing (or Anfkverrng Queftions 
about; Sim0 Intertft ; as by the Single, and Double Rule of 
Three (See Page p6, &c.^ others make ufe of TaUes Coropofed at 
fcvejalKates Per Cent. As Sir Samuel Mor eland in his Do6farine 
of Intereftj ooth Simple and Compound, is all paform'd by 
Tailes } wherein he hath detected feveral Material Errors coa^ 
mitted by l)oaor Newton, Mr. Kerfey upon Wingate, and Mr. 
flavil, ifcc. in the Bufinels of Gomputing Iniereft, &c. by their 
Tallies, too tedious to be here repeated* 

But I ihall in this TraSl t^e other Methods, and fhew that 
all Ojmputations relating to Simple Inter eft, are grounded upon 
Aritbmetick ProgreJJion ; and 6rom Aence Raife fuch General 
yteorems. as will fuit with all Cafes. In order to that 

r'P ^= Any Principal or Sum put to Iniereft. 
7 ^ \Rz=i The Ratio of the Rate, per Cent, per Annum. 

t ;= The Time of the Principal Continuance at Intereft. 
A := The Amount of the Principal, and its Intereft. 

Note, the Ratio of the Rate, is only the Simple Intereft of i/. 
foT one Year, at any given iC^f^ ; and it's thus found. 
Viz» 100 : 6 : : I : 0,06 zzz the y?/?f7o at 6 per Cent, per An. 
Or 100 : 7 : : I : o^y ^=: the. Ratio at 7-/>^^ Cen(, Sec 

Again 100 : 7,5 : : I ; 0,075 ^~ the Ratio at 7 and ^^tr Cent. 

'■' ■ . • 

And if the given Time be whole Years ; then / = the 
dumber of whole Year/: But if the Time given, be either pure 
Parts of a IV^ar, or Pairt4 of a I^^r mix'd mth Y^ars} uiofe 
/'/irf^ muA be tum'd into Decimals ; and then /=r thoiq 
Peeimal^ Sec Now the Common i'^^f i of a Tc'^ may be 

caiily 
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eafily turned or converted into Decmal Parts^ if it be confidercd 

r Ddj is the ^^ Pttrts.ofa Year re 0,00274 fere 
That One^ Month is tie ^S fart of alear — 0,083333:^ &c 

tOti^ner is the iPfiXtof'AYeixr -::=:. 6^^^%^ 
. Theie tfaings b^ing pren^ed, We m^ ,proce€d to Raifing the 
Theorems. • 

Let iP == the Intereft of i/. &r o«r^ y>izr. As before. 
Then 2iP'= the Inter eft of if. for fti^ K'/irj; 
: Aiid ^i?r9e the Intereft of i/. fovtifree Ye^frsi 

i{Ilz=:^tl7itereftc£ih&tfotirYeart. Ahi h on 
fi» toy A^»«^^ of lV4r^ propofed. 

, Hteboe it is plain, that the Simfte inU^eft of one Pounds is a 
Series of Br»j in Aritbmetick Progreffion Increcpng ; whofc * 
•Fitft I&mi and Conmon Difference is iP. And the Numher oT 
all the Terms is /. Therefore die Laft Jirm will always 
'fee f^ =r the Intereft ofjL for aiiy given Term figntfied by t 
Thcn^'^^ iwr^ Poun4: Is to the Inter^ ofiL :: So is any 
\ Principal or given Sum : To its Jkterefk 
That i$, it : tRizPztKP^ di^ Intereft o£ P. Then 
iSHt Principal hdng Added to its Intereft , their &»2 will be =^ 
dbe Amount requirni : Which j^ves this General Theorem. 

Theorem tUP^P-^ A 

From whence the Three fdHoyvingTheor^s are edily deduced* 

Theorem 2^ J ^^ ^^ zszP. Theorem j.i ^ ^ ^ = if. 

Theorem j^.J 7T , iaf. 
Theft F<72^r Theorems K^olvt dil'Queftions about 5//»/fe Intereji 

iltirttott I. What will 256/. IC^ Afkdtent t^h^t^s, one 
Quarter^ 2 Months ^ and 18 Z)/i^l, /ff ^ jp^ CV/rf. ^^ Annum* 

Here is g^yen P = 256,5. R:;=,pp6. And f = 5,46599 
Fqt :} Years =13, <(aete /^. i>^ fheoreTfi i, 

c3oie,C^iarter 1= 0,25 ' ', . ' . 

" ^2 Months = 0,16667 -:=: 0,08335 x 2 •; '^/ _ 

, . 18 Days — 0,04932 :r 0,Ot)274 >« ?^ 



■*« . «*» 



Hence f = 3,46599 : x c,o6 =: 0,2079594 — f JP 
' ^ Thcji 0,2079504 X 256,5 = 53,341586 = tRP 
. Arid 53^341586 + 256,5 — 309841586 = tRP + P = i< 
That i*, 309,841586*— 309/. i6s. ica. being thfe Alifiver 
rtgufred* * : ^ , . 



.r » 
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Chap, i I. Ot pimple 5Btttere8. 147 

" • ' ■ ' — '■ — ' ■ ■ ' - — '• — ' ___^__________^__^__________> 

flDiieftfen 2. What Frincipal or Sum leing put to Intereftj 
will Raife a Stock of ^opL j6s. 10 d. in three Years, one 
Quarter,, Two Moxrths and 18 Days ; at 6 psr Cent, fer j4n* 

Or the fame Queftion otherwife Stated thus. 

Whnt is :^0^h 16 s. iod<. due 7^ YemSy one dti^trtery ^MofttbA 

and 18 Days'bence^ wrtb iK ready Mon^y\ Abating or Difcouat'^ 

^S ^ f^^ Cent^ Sec. ' ^ ' 

Here isL.given J^. 3PP,84X58(5 /f rrQ,<)6 t =1,465^^ 

(found as iefore) Thence to find P. Per Theorem 2. 

. . . , Firft 5,4$5«p >$ 6,06 = Q,207j^p4 = t ^. . •, 

•^^^e^ i£ 4- V—. iyZQ79'y9^) 309,?4^5&i5 ^^ACz^^^^-z^B 

That is, 25^,5 = ^[567. 10 sc xht A^fiv^ lequirei •. ^ •, 

• tfttieftfon 5. Atix'hqi ^ate or tnterefi^ fer Cent^ &c. «tf2j|[ zj^^/i 
10 J. Amount fo 309/. 16V. ic</. In :^ Years y one Quarier^ Txx:o 
Months and 18 Z)/7j^. . . ^. • . 

- Hero is givin,T r=r 25^5,' A r=: 309,841586 3«id f := SA^'^P^ 
To find -^. Pet Theorem :^. • 
. /^^>y?- 3<3P»84i586-r- 256,5 =:.5:5,!54.5586Tr.4_/> , ,. 
. iVi'AX 34^5^P >^-2.5M =8^9^:^6435= t-^. 
^ ^«^; iA=8§9,026435> 53,.34i586.(oo>Q4-theRftti<>.. } 
' Then Xl.iOfid :> lOQ :r6 =,tkt iCtff^.Jjcquired. : 

£hi€rtl0ti> 4. Inyobiit Time will 256/. 10 s, Raife a Stock 
^ (or-ybnbnnt to) :^op L 16 s. led. at 6 perXent. &c. 

Here is given, P"= 256^5 4 ■= 309,841586 syid R — op6 
To fiad'f per Theorem 4. ., ^ 

Firft 30958415^6 — 251^,51=53,341586 =r -4 -: f* ,- ^" ■* ^ 
And 256,5 X 0,06 -~ J5 ^ ^9z=:PR . v. ^ 

T^^^r 15,39) 51>34i58<5. (3j46599 - ' 

That IS f zfrrj Years and ,46599 Dednfud Pa^tj of 2l, Year ; 

whicb.'diay be brought iiiio Common Parts of a Year^ duis 

o;465P9^. \ ' And 0,08353) c>>2X599 (2 Months 

0,25 := 0;!?«f Qjtarter ,16666 
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0,21599 0,02074) %04933,(i8;jb^jx. 

Henccf .^3 K?jr^, ^^f .(?«2tnfr,. 2\Mofithjy. and 18 i)i7jj ; . 
the Anjh)^ required* ^ r .^ 

^.fc.muft needs bctafy to Conceive," that what is here' don: 
at 6 />-'^ 0;/f. may b^ done at any otlrer Rate of Liccreft^b/' 
fiBnnilS ^hc Ratio, viz. R accordingly. 
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eaffly turn'd or converted into Decimal Parts^ if it be confidercd 

r Z)4j is the xrr P^^^^^^f^ ^^^ = 0,00274 /?r^ 
That 0«^^ Month is the /^ E^rt ofa%ar — 0,08.33553^ &c 

i0imi;^istfoeiParti>f'dTifarrz:6^,^ 
. Thele diings being fvdn^d, we m^ ,procee4 to M^i/i^ the 
th^^rems. • 

Let iP = the Interefi of iZ. fcr o^"/ Kr^zr. As before. 
Then 2iP'= the Inter eft of if. for t^ Years. 
: And ^iPade the Intereft of 1/. fovtiree Ye^s* 

i{Rz=:^^ Intereft^xhiot fmtrfeari. Ahd £> on 
ft)C iuiy A^jwrf'^of K?4ri propofed. 

* Heboe it is plain, that the Simple Jnt^eft of one Pounds is a 
5tew^ of Br»5 in Aritbmetick Prtfg^ffon Increafivg ; whofe ' 
•Firft Utw and Common Difference is ^. And the Numher 6P 
all the Terms is f. Therefore die Laft Thrm will always 
•fee f^ sr die Intereji dL\l. for aiiy given Tetm fignified by f. 

Then^ "^^ ^^^^ /^»^.* /jp to iSb^ Inttr^ ofil.zi So is dn^ 
\ Frhtdfdl or given Sum : To its mXereft^ 
That is, i/. :tRixPitRP^tii^Interejix>£P. Then 
^e Principal being ^^A/r^ to its Intereft ^ their &/» will be ^: ^ 
dbe Amount requir^ : Which gives this General Theorem. 

Theorem tRP^ P -zr A 

From whence the Three fdAoyvmg'Theoi^emf are etfly deduced* 

Theorem i*^ f/!^\ ^P^ Theorem ?»{^^p^ = ^• 

Theorem 4.J m^. «=f. 
Theft f<?«r Theorems Refolve dH^Queftions about 5/z»/7^ Interejk 

iOtietttott I. What will 256/. 19^. Athdknt toh^ t^Si one 
Quart er^ 2 Months y and 18 Z)/i^i, W ^ fer Ctnt* fer Annum. 

Here is g^yen P = 256,5. K:;;=zfi,p6. And f = 9,46599 
t^t|f 5 Years =3, <^cre^. i>^ fheorejfi i, 

aoc.Qyarter in 0,25 * *. . 

""2 Months r=: 0,16667 nr: 0,08333 X 2 

. 18 Days — 0,04932 z- c,ot>274 >« <^ . • '' : ' 



Hence f r= ':iy/^6<^99 ' x c,o6 = 0,2079594 — f^ 
Thcii 0,2079504 X 256,5 zzz 53,341586 = iRP 
Arid 53^341586 + 256,5 — 309841586 =• tXP -^P^^riA 
That i*, 309,841586—309/. 16^. iCj^. being thfc AiilWcr 
rtguiredA ' . , 
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iHJtieftfen 2. ^i&^f Principal or Sum heing Put to Intereftj 
will Raife a Stock of ^opL i6s. lod. in three Years, one 
Quarter, Two Months and 18 Days 5 at 6 per Cent. fer\An^ 
vumf I 

Or the fame Queftioit otherwife Stated thus* 

What is^^o^l. 16 s. iqrf. due 3 YearSy one du^trter, ^MaMbu 
and \% DajS'benee^ wrtb in re ad j Mon^y\ Ahatingor Difcomt^ 
zxg 6 fer Cent, 8cc. /- ^ ' 

Here is..givcn 4 ==-- 3P?^4I5a5 R :prO,<)6 t =1,465^^ 
(found as I e fore) Thence to find P. Per, Tbeiorem 2. . . 

Then tR -rh ^p=, i^?Q79W) 3<^9>84X^ «/4(?56,5:43i» 
That.isj^ 25^,5 =:?^'56./. 10 Jt die 4«j/«^ jpequiiecj. ..'•;/'* 

* tfltief rion 5. ><f «'jE;^f ^^f V or Interefi^ fer Ceht^ &c. vml^ 2^61 ^ 
lOS. Amount to '^09!. i6jj. icd. In ^'Years^ one duaHer, Tkito 
Months and 18 Z)^j[/.. . . . • , 

. Hcrcisgivcn,7'z=r25<5,5,"^Jjf — 509,841584 itrid tr=:3^d59jr 
To find -ff. Per Theorem 1^. • 
. -^^>j?- 309,841586-^^56,5 ^53>34A586—vi-./' . '. 

^ And: iA=8§9,026435i S3,'34i586^(ooM=^*^5^.Wi<^ 5 
' r/?^« 1/. :o,o6 ;; lOQ :/«6 :=3/tHe JCtf5tf?«ijequired. t 

Cttteftlet^ 4. Inyob^t Time v)in 256/. ic>- '-ff^//< i? Stoc\ 
^'(or-j^bknt toJ:^opt. 16 s. led. at 6 per Cent. &c. 

Here is given, f-zr 256,^5 -c:i =309,841^6 and R:z=:op6 

To fiad'f Per Theorem 4. 

/^'>y? 309,8415^6 «- 25^,5 -^53,341586 = ^-:/' //^ ^ ' 

Then 15,35?) 53^341586 0,46599 ~ ^ 

That IS f ^5 Years and ,46599 Decimal P^ts of 2L. Year; 

^vhicb'may be bffought into Common Parts of a Year^ thus 

Ci465P9 * And C5C8333) 0,21599 (,2 Months* 

0,25 := (>w Quarter yi6666 
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0,21599 0,02074) %04933,(i8;i)^jj. 

Henccf rj Years^^i^ne Quiltrter^, 2\Aionth(Sy and 18 Z)/?jj ; 

the Anptver required. ^ r ,^ 
. . » . - ' ' 

».I|:.muft. needs betafy to Conceive," that what is here* don j 
."' .,. at 6 />-''• fi?^/. may b^ done at any ctlier Rate of Inccreft) b/' 
fbcmils ^^^ Ratio, t'iz, iff accordingly. 
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Akho' it bt actotdu^ to th^ Laws and Cufiom of Endaniy 
to compute Intereil at the Proportion of 6 fer Cent, (as above) 
yet he that takes up Money at Intereft.for any TimeLels than 
Even or Complcat Years, pays more Intcrcft than fecms rcafo- 
mWy Due, according to the Rules of Art. 
. As for inftancc ; If lOO /. be fbrbom at Intereft one Whole 
Year, it amounts to io6 /. But (I fay) if it be paid at the Half 
Yearns End, it fliould not amount to 103 /. As appears from diis 
£41<^wing Proportion. 

Let tf = the Amounts due at the Half Year s End ,; Then it 
trill be 100 : tf : : ^ : io6 the Amount at the Years End, 
Ergo ^4=10600 And4^n/lo6co = 102,956^ = 102/. ipjr. \\Jl. 
wtuchisLefithan X03/. by \o\d. And if it be paid in Leis dun 
ttdf a Year's Time, the Error miift needs be t)ie Greater. 

$iUion 2. Of SInnntties or ^cnfiotts in Avrtwri ^ 

Computed at SimpU htereft. 

Annuities or Penfionsy &c are laid to be in Arrears^ when they 
are payable or Doe, either Yearly or Half^earljy &a and arc 
Unpaid Tor any Number of Payments* Therefore the Bufincfi is, 
to compute what dl thofe Payments will Amount unto, allowing 
any Jtate of Simfle Interefi for their Forbearance, fixjm the 
Time each particular Payment became due : Now in order to 

that, ^ 

^ « — the Annuity^ Penfiony or Yearly Rent^ 8cc. 

p J t r= the Time ot its Continuance^ Or beiiig Unpaid. 
^Rzr. the Ratio J or Intereft of i /. for i Year,, As before. 
C -^ = the Amount of the Annuity and its Intereft. 

Thenif «=theF/r/? Years Rent ^ due without Intereft. 

% Z *: ^1^ >D« at the Bui of the Fiftb Y.^. . 

And fo on for any Number of Years. Hence it s Evedent^ that 
Ru'^zRu-'\':^Ru'\-'4fRu-\-su^A the Sum of sdi die 
^ents ,and their Infereft^ being forbom 5 y«cai;8f 

From 
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Fjxwn whence it foUows, that ^u ^ 2ii« f 3/^* ^ 4/^^ -^-fa. • 
Here t — 5. piv/de by ;#, Thea /^ -}_ 2 i^-j- 3 ^H- ^-^j*^ 
Next to find the Sum-otdus Frogreffion (Sc^e P^ge 185. j Thus 
Letit-f 2/t f ,3/l-h4il&c.=z. Then i+a+3+4 Acs- 
Here the Sum of the Fir/? aud Lafi Terms' are 4 + 1 ~ «; — ^ 
And 4he Mtifil'en of ad the Terns is 4 =: f Z j. Therefore 

— -^ X. f = the Sam of all the Terms. That is, ^"i ~ — 
Notv from this Equation it will be f^A» to deduce the following 

_ • 3 '* ^A PCX ^ 

^tteftfon I. i5^.25oZ. F^^r/jy l^ent (or Penfton, &c. j heforiarH 
^finfAid Seven Years 5 ^?^4Z/ mil it amount to in that Time. 4t 
6'pcr Ceat. for each Payment as it becomes due ? 

Here is given u —250 . f -7 . And 1(^^0,06 To find A. Pef. 
3n&; I-Firft250'x7=: 1750 = ^.1750x7= 12250 = ff^ • 

Again 12250— I75P:=:I0500=:rff»-#«.Andi^^xO,Q6:=r3l5 

L^\y 3l,'5+i750=;2p^5==^^.f^iz. 201(55/. is the y^«/^. required. 

But if the Annuity, I^e^t or Penjiony is to be paid by Qikirterh 
or Half Yearly /'/zjy^jrt^, &c. 

Then ^' i^ — 0,03 = 2<^ tor Half Yearly Payments. ' 

• Axid -2.^* = 0,01-5 ;;= i^ for Quarterly ; Or o,.045 ^ •^* ^^^ 
. Tteee Quarterly Pfiyments*-. Example or Half Yearly Payments. 

?uf>fofe 25c/. per Aj^um, to ie faid bj HalfYearlyPammiSf 
were in Arreafs or unfaid for Seven Years ; What woutd it A-- 
fhount to allozping 6 per. Cent, per Annum, for each Payment as 
it became Due. 

In this Example therfc is given Utzz 125 rr >*.J« # r=r lA the 
Number of Payments; And l^sropj rx -^^^ Thence to find A. 

Firft 125 X 14 =1750 =tii\ ijr50 x I4 r=r 24500 — itti. 
Again 24500— 1750^ 22750^= iiu^iui -Then ^l-^t=t 113751 

K k And 



25 o aitteb^a* Part. If- 

And 11375x0,03=341,25 Lafily 341,25-^1750=2091,25, 
That is, A'=i209il 5i • the Anfwcr required. r^ 

N.B. Hence it may be Ohferved, that Half Yearly Payments 
are more Advantageous than Yearly i 

For 20p/. 5j. P^ 2065/. by 26/. 51 . Confequentljj Quarter- 
ly Payments are more Advantageous than Half Yearly 
Payments. 

dlaettlon 2. What Yearly Renf^ Penfion^ &c. heir/g forlorn 
f^ unfcud Seven Years^ will Raife a Stock of 2065 /. allowirg 6 per 
Cent per Annum for each Payment as it becomes due ^ 

Here is given A := 2065 . f = 7 And R = c,o6. To find u. 
Per Theorem 2. 
Firft 7 y 0,06 = 0,42 = f /?, and 0,42 x 7 = 2,94 == itR. 

ThenttR — tR:^2,'^2 
Laflly ff^ — tR H- 2f = 16,52) 4130 = 2A (250 = «. 
That is, 250/. fir Annum, Sec. will Raife 2065/. the 5f(?f* re- 
quired. 

iluenton 3. /« what Time will 250/. R/ir/y Rent^ Raife a 
Stock of 2065/ Allowing 6 per Cent. gr. /or t^tf Forhearance of 
the Payments as they become Due P 

Here is given u =2 250 . A =1 2065 And R s=: 0,06 To find i • 
Per Theorem^. Firft 

Then j6,i666a &c. rr ^^ a: , 261,3605 &c. = ^ /r^^f. 

Again ^-4^2 = 275,333 =2A-rRu And 275,3333 +261,360$ 

= 536,6938 =-^ + ^A:Ar. Then V 53^*6938 = 23,1666. 

Laflly 23,1666 — 16,1 666 = 7 = t the Time required. 

£luef t(tn 4- If 250/. TcW^ ^**^, i'eing forhorn Seven YearSy 
will Amount to 206<J. allowing Simple Intereft for every Payment 
AS it becomes due, what muft the Rate of the Inter efi be per Cenc&q. 

Here is given u -:=. 250 •A = 2065 . And t r=: 7. To find R : 
Per Theorem 3. 



Tluis<f ^^"^ - ^^2^^ • 4130= 2y< 
X^tU ^ 1750 . :?500 =;;: 2tU 



1750 . 3500 :z: 2tU 

•ftu ^tu^ 10500) . 639 = 2-^ — 2tU (c,o6 = R 
Thcji I ; Oy06 : : loq, ; 6 me ^feate required. 

'" ^ ' SfSlion 
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SeSHon z The J^buUnt JTortb of SL^xtaxitizi or P<a. 
>«J, &c. Computed at Simple Interefl, 

The B^inefi o^Purch^pg At>mHks, or taking of 2>^>,, fe. 
^r any affigned r7;». dcpeuOs upon the True l^^^f/^ of *c 
/•rwj/^/ or Money hid out on the Punbafe, witfi the^»«L 
°r7!"5f^'^^«^ by allowing C^r DifcomptiHg) the fkme Hati 
finureft to both i'^.V,. Which may ie Ifily perforni'd by 
duly applying the refpeaive Tbiorems of the Two Laft Seaio'ii 
togedier. As will fiilly appear by the foUowing $«?/?/o». 

4li«rtton 1. What is 75/. K?<ir/y i^^wf, to continue Nine Years, 
•worth tn ready Money, at 6 per Cent, per Annum ^impU Inte. 
rejt r, *• - 

!♦/«; Theorem 1. of the Z>^ 5^(J?/(7«, find what the nropofcd 
Yearly Rent would Amount to, if it were forborn o Yeats at 
6 fer Cent. ■ 

Thus » = 75./=sp. -Arid-^ = o,od t^ete^. 

tt«^^6075 Then 2) 5400(2700 i u i.- 1 

*"~JlL ■ ?=4o6 fMulttply 

m - tu:=i 5^0 162,1 _ -,, . 

+ *» = 675,f — >'?7 =^ 

2. Then by r/&«for^» 2. ^f^F/o* i. find what Princijal, being 
pot to Intereft for the lame Time, and at the fame Rate, wiU 
Amount to 837/. = A. ' ■ 

Thus t^ ^0,54=9 X 0,0(5 . #/t+ 1 = 1,54} 837 (543>5c<54 = P 
Thatis,. P — 54^i . lo, . 1^. which is the Worth of 75/. a 
Year, as was required. 

Froto the Work of thefe Two Operations, (July Confider'd) 
it raufi needs be Eafy to Conceive, how the T100 Th.'vremt by 
which they were pedrorm'd, may be Combined into One. 

For x .^^'^-y '--'" ^A. And 2.Pt^ ^P = A. 

Confequently PtR^-^- P=s "^" -^tRu-^ afy And fiom thi. 
/Elation may be deduced the following Theorems 

By this Theorem all Quefiiws of the fame kind with the Laft 
(viz. r64r 4^ov0 oiay be eafily and readily Anhoered at one 
Ofiration. 
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Theorem 3. J — r sr r=: ^ 

Let- -^ ~ — I = ;e- Then i^ill f/ + xf =|t 

Whiai ^vis this tbiorem 4.^ ^^ + 1 ' ir 7= * 

By the iSecond and f>iwA Theorems^ Tivo very ty*/«l Queftims 
may b« cafflj Anfwerd. 

1. yifiyiV In fiance: If it le required tofindwhdt Annuity, or 
r/?/2rAf /(t'^/f, &c. may he purchafed, for any frofpfed Sum^ ?• 
cbHtinu^ any aJftgneaTtme, dl&fxnng any t(ate of Intereji. 

Ttes Queftion may be Aiifivei^d by 1 hdorem 2. 

.' 2..Jg^in : If it he required tb findhom Ibng any Yearly !(entj 
Pen [ton, or 4^nuityy 8cc may he purchafed (or enjoy d) fur. any 
proofed Sum, at any given Hate of Intereft. '"' 

All Qucftions of this kindare ealily Anfwered/t'r Theorem 4.,, . . 

In th^fe Queflions it is ftippofed, that the Purchafer or Yearly 
Re;^,;isr to Commence 6r.be immediately entlft'd iiporil' But 
if it be required tQ find the Value or Eordiafb of afiy Adkuity or; 
t'early R^itt, Qc. in Reverfion; That is,. 'when. it ii not* to !» 
Entcr*4 v^wn until after fome Time, or .Number diYears sjtft paft'f 
Then you miift firft. find what the S^w.propos'd to Bi laffld ouc' 
in thfe rurchafe, would Amount to, if it were put to Intereft, 
during the Tiitie the Amroity, gr. is riot tb be in. prdfent P6t 
feffion 5 and make that Amount the Sum for thei Puichafe pno- 
ceeding with it a3 in either of the two ^aft Qutflions, @r^ > •• - 

Note, From the Firft Quefiion of this SeSiion it t}illi^ ^afy to- 
Conceive how to ferfcrm the Mquafion of Payments, hei^e'en 
Debtor and Creditor^ at any Hate oflnterefi, without (loinPMf 
Da^ge fd either Party. • . . . ^ ' 

That is, lyhen. fevcsgd ; Sums of Mon^ are to be piU, at 
feveral difiereiit Times, vto find the Time when all the payments 
may be truly difcharged at once : As if one Sum wene to D^ pairf 
at the end of Twb Months, another at STix^onths,' and perhaps 
a Thjid Sum at Eight Months End, Be. And it ^ere-rcqiilr'd to 
find the- Time when all. thofe Sums may i)e trfily difchiged at 
one Payment mthout Lofs, 0r, 

CHAP. 
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Comfound Inter eft is that ^wW*ch arifcsrfiofn ^y Prf^ipdt mS' 
its Int^r eft put together, as the Inter eft fiUl becomes Due ;, fo 
tfeit atfet^cry Payment, Or at the Tifne when* t6e Painientsttecartie 
Due, there is Created aiST^-dr PftndpdL • And ^^tlR^dfbh itV 
Called 7«f^r^y?uport/«f^?:^/^ GtComf^wtdlv^ereft.^ 

' As for Infiaiice ; Suppofe lod?. wer^ 'Lent put for Two 
Years,, at 6 fer CenX^ fer^Ahnimy Cofifipouhd' Iiitereft f Th^n, 
at the fen-'d of the Fkft Year, it will onlv Amount '%oi%^U^ Asr 
in Simple Intereft. But for the jfecond Year' this' i6(>l. beconles 
Principal, which will Aid^unt to ii2/< T^*\!^^4*- ^ the Se*- 
cond Year's End, whereas by Simple Intereft it would have 
AanoifntiBd to feut,ii;t/, • . i . - 

And altho* it be not lawful to Let out Money at Compound 
Intereft 5 yet in Purcbafigg of Annuities or Pei^fiohs, {^. j^id 
faking Leafes iiiRevertSoiS, it'is very ufual toT^6w Compound 
Intereft to the Purchafer for his ready Moneys and therefore 

it is vjfffy if^tdfitet<5 tiiidftxSadd> ir* ; ^ *' * \' . . 

/ =: the Time of its Continuanctf. CAs before. 

tct^'-^3z: ihe'jim&int of'iife J^indpiiliSfiiJhtireft.^ '\. -^ 
^ ^J'ihe Amount tfi'U and itj I^sr^/f^f^ tT^ir, at 
1 any given JRate^ which may he thus found. : 7 

f^iz.tch ii:io6 :: i : %,a6~:=: tih^ AmoUfzt^hP i Ubx 6 fer Cent.- 

Or 100: 105 :: I : 1^0%:= the Amount ofiL^Lf^f er€enti, 

ahd fo on for alAy otfadr affigned Rate ©f Itlteiifeft. : . '; ^ 

i 

Then if iP ss the Amormt of i /. for One Year^ at any Rate. 

. RR:rz^'AfHott>it<3fj.I:£oxTix)bytf'm. 
kRR == the Amount of 1 /; for Thre^ Ye^s) ' '^ ' 
^ i?*=: the;^d«»;^<*^i7;Foti^6ary^^^ " 
j^J = the.' Amount of l /. fo5 jFiz;/:' Years.v Here t :r;z 5 

FQti:Rr.R'.RR :: i?^ ; ^^^ :: iP^i? : if 4 :: R^rR'^ j&c. Ih^. 

rAs one Pouivi f Is "to the Amoiiiit -of ope Pound at 
Thttii-Jbnfe Year's End :: So is* that Amount :'To th^, 
' /Amount of one Pound at Two Year s End, 8r. 

^^ • ' • 7 • vv'hence 
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Whence it is plain, that Compound Intereft is grounded up" 
on a Series of Terms, Incrcafing, in Geometrical Proportion 
Continued ; wherein t (viz, the Number of Years) dpes al- 
ways aiSgn the Index of the laA and bigbeft Term. 
Viz* the Fower of /?, which is iCf • 

Apin, Ai I I J(f :: P : F£(f r= -^ tfa^ Amount of P for 
^ Time, that ^f = the Amount oi i /• 

r As one Pound : Is to the Amount of one Pound for any 
That is^ghen Time : : So is any frofofed Principal (or Sum J : 

l^To its Amount for the fame Time* 
From die Premifes, (I prefume) the Reafon of the follow- 
ing TheoremSy niay be very ealily underftood. 

Theorem i. PBf -zzA As above. 
From hence tfae-Two following Theorems axe eafily deduced. 

Theorem 2*|^ = /'- Theorem 3-'{-p = ^* 

By tfaefe Three Theorems ^ all Queftions . about Compound 
Intereft, may be truly Refolved by the Pen only, viz. without 
Tables ; Tho' riot fo readily as by the Help of Tables, Calcu- 
lated on Purpofe, As wiU appear farther on. 

Aueftton i. What will 256/. 10 s. Amount to in Sevcte 
Years, at 6 per Cent, per Annum. Compound Intereji ? 

Here is eiven P zrz 256,5 . f rn: 7 . and J^=r 1,06 which 
being Involved until its Index = t (vzt^ j.) wUl become 

5 = 1,50363 

Then 1,^363 X 25^,5 = 385>68ii = ^=385'- i^^ 74^ 

which is the Anfwer required- 

Aueftlott 2. What Principal or Sum of Mpney tnuft he put 
(or Let) out to gfiife a Stock of 58*5/. 13 s. lid. in Seven Yearsy 
at 6 ptr Cent, per Annum Compound Intereft .«? 

Here is given Ai=z 385,6811 1^= 1,06 and f =±7 To find A 
by Theorem 2. 

TIuK j^t— 1,505^3) 385,6811 = A (256,5 ^P. 

That isy pzzi 256/.. icj. which is the Principal or Sum as 
was required. 
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Aiic(non 3. In what Time will 256/ • 10^ • Ilaife a Stock 
{f ( or Amount to) 387/. 13^. ji^* allowing 6 per Cent. pcE 
Annum Comfound intereft ? 

Here is given ^P = 256,5 y< = 385,^811 1^=1 j06 To fifljd f 
by the Third Theorem^ Kf =:^'|fiJffLi =: 1,50363, 

which being continually Divided by ^^ = 1,06 until nothii^ 
remain, the Number of tbofc Diviiions will be z: 7 rzrf. 

Thus 1,06) 1,50363 (1,41852 And 1,06) 1,041852 (1,358225 
Again 1,06) 1,338225 (i,262477, ^ And fo on until it be- 
come ip6) 1,06 (i. which will be at the Seventh Divifon. 
Therefore it >viU b^ i = 7 the Number of Yean required by 
the Queftion. 

Aoefrion 4. If 255/ . los . will Amount id (or Hfiifi a 
Stock of) 385/.- 13X. 7{d. in Seven Years Time; Wbatmufi 
the I^ate of Inter eft be^ per Cent, per Annum* 

Here is given P =s 256,5, A =r 385,6811 and f := 7 Quere !(• 

By Theorem S-'lp = Hf = 1,50363. As before in the Laft 

Qaeftion. And if i^ =r 1^7 ^zr 1,50363 Then I^^ W ^^503^3 
firhich maybe thus Extracted. 

r + e:=:Ei^ Then 

r^ -f Tf^e + 2ir^ee:=s Kl =s 1,50343 =(5 
jr^e ^- 2irV^ fi — r; 
L G — rr _ 

'==fTpr^ Lctf=iThenfl = op7i? 

Operation r=:i,oo) 9,0719 (0,06 =tf 
-f 3^= ,18 708 

Ditii/«>r 1,18 (i,i) to be rejefted. 

+ ^ = 0,06/-''^^=^ 

Then X : 0,06 : : 100 : 6 The Rate per Cent* required. 

The Firft Three Queftions may be much more caffly per- 
f jrm'd by the following Table, which is only the Amounts oL. 
one Pound for Thirty Nine Years, 

Tliat 







MfSt^* 



PmU. 



Jm»t is, of i^" 4{/^ ♦ iy</<. • K* ' J(i * and fo on to i(». 



^Xf- 



11 



2 

4 
5 



\ 



.11 

.12 



I'he Amounts 
of iL at 6/^^ 
CentJScc Com- 
ponndtnterefl. 

i>o6 - R 
•I 1236 R i^ 

I 338225577^ 



6 i4iS5«9*i^2 

7 i.503<^302390 
.8 1*5938480745 
9 . 1.^894789590 

10 ii790^47^^5 



2.01219.6471':^ 
^.1^29282601 



II 



14 

7? 

'7 
18 

20 

21 
22 
23 



The Amounts 
pauttdlntereft. 

. ■■.;_ — ■■ . M 
2,2609039557 
2,39655^1931 

2,5403516847 

,2,6927727857 
2.8543391529 

3»025599562i 
3,20713^4722 

3.3995^3^005 
3 6035374166 
3,8197496616 
4,0459346413 
4 291 8707 I 97 
I 4.5493^829629 



11 



The Amounts- 
of i/. at 6 fifT 

C&nt,SccXZQTOr> 

f* j poundLicereft.' 



27 
28 

29 

if 

32 

33 
34 

— 

3^ 
37 

38 



4,8223459407 
5,1116866971' 

5,4183878990' 
5?743#9U 729 ^ 

6,d8 g 1006432 

6,4533866818 

6^^4«58988s6' 

7,2510252757 

7,6860^7923. 

8,1472519998 
8,-636i;)87ii98 

i>»M425^3470 



39 I 9*7035074878 



The Title of this Table fhew3 its Conflxuaic^i, and te Ufc 
will eafily appear by an Example or Two. 

Exm^ 1. Wbai-will 575/. ioj. Amount to in Nine Years 

. /2f 6 per Cent, per Antrum, gr. 

The Tabukr Number againft p Years is i,68pA7p which 
being Multiplied with the Principal 575,5 will produce 
654,3^93 8^. viz^ 6^4/. ^s • fere, being the .Amount or 
Anfiver required. 

Example 2. If^bnt Principal (or Sum) urn ft he futit Interefi 
fo I(aife a Stock of 6:^\l • os . in Nina Years Tirae^ at 6 per 
Cent, per Annura,^ 8t-. 

If the pcopofed Stock, (viz. 634,4^ be Divided by the Ta- 
bular Number that is againft the given Number of Years, 
(ifiz. p.) the Quotient will be the Principal (or Sum) required* 
F/z. againft p is 1,689479) ;• 

Then 1,689479) 634,4) 375,5 =: 5757. icxi the Prin- 
cipal (or Sum) as was required. 

Example 3. In 'vohnt Time will 375/ . loj . K^ife a Stock of 
(or Amount to) 634/ . 8j . at 6 per Gent, gr. 

Divide 
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Divide the propofed Stock (t>fz. 6^±^) by the given Princi- 
pal (viz* :J75,')) and die Quotient will mew the l*abular Num- 
ber, that tends Ovef-^aiilft the Time fought. 

Thus 375x5^ ^34>4 (i 5689475? Sec this Number being 
fought in the Table, will be found to Hand againft 9 Years, 
which is the Time required. 

But if the Quotient cannot * be ttuly found in the Table of 
Amounts for Years, as aboyc ; Then 'take out of tliat Table 
the neareft Number that isLefs, and make it a Divilbr, by 
which you mufi Divide the firli Quotient ; Aud then feek the 
fecond Quotient in tbe Table of Amouuts for Days, (which if 
inferted a little further on) and it will affign the Number o£ 
D^ys. As in this E^^ple, 

In what. Time wi// 565/. Amount to 860 L at 6 pet Cmt» 
j?er Aianum, Compound Inter eft ? . . ' 

« 
Anjwer.ln 7 Years and pp Days, 
Thus 563)860(1,52753 which Ihews the Time to ]^ more 
(&r ahove) Seven Years ; For over^gainft 7 Years is 1,50565 
which, bcin^ . made the New Divifor : 
Fiz. 1,50363) 1,52753 (1,01589, &c. this Number is th« 
neareft Amount to 99 Day.% 

Note, If the Stocky Principal ^ and Time ie given i the Rat e^ 
t(f Inter eft will he peft found hy ExtraSlimg the Root^ &€• jU 
iefore in the Fourth Qu^'ftion. 

The next Thing that I fliall here propofe, is to .make this 
Table (which is only, Calculated for the Rate of 6 per Cent.) 
Univerfally Useful for all Rates of Compound Intercft, whicJb 
I may Prefume to fay^ is a New ImPrdhement rfmn own^ ht^ 
ing well (atisfied it never was Publilned before j and not only 
fo, but l have heard fcveral very good Artifts affirm it was im- 
poffiU^ to be 'dene. 

The Method of performing it is briefly thus, Let ar = the 
DifietckKt between 1,06 ti: R the Amount of i /. for on^ 
Ycat (iii the- Table) and any other propofed Amouc ot'i/. fee 
•ne Year j which admits of Two Cafes. 

- Cafe x^ If the propofed Rate be Greater than 1,06 =r i?, 
then will R-^x — the true Amourit of i/. i(3t one Year it 

^ . " h\ ^ 'Cafe 




aigeJjja. Part n. 



' Cafi 2. But it the propofed Rate be kfs than X,o6 = Hf 
Iftn K wiH be /f — X = the Amouxit of i7- &c. 

Then will R^ +tKbx + gR^xx +mR^xxx to- =7^f 
Amount of I /. at the given Rate, for any Tune denoted by f. 

In Cafe I. , . __^ 

And ^t ^ tR^9c + gR'xx ^mR^xxx to. = the Amount 

of 1 7. in Cafe 2. ^ ^ « r u* u 

Which is no more but t'his. Let if + x OriP — ^ (which 
foevct it is) be Involved (as direSed mSeB. 5- CbaP.2.) to 
the fame Power or Height as the Lidex t the given Time in 
the Queftion denotes^: Rgeaing all the Powers of x above xx^ 
Or xxxx at moft, as ufelels. ^ • ^u 

Then Multiply that Power of iC + a? Or JC — ^ into the 
given Principal, and their Produa will be the AmoudC re- 

An Example or Two in each Cafe will render all Eafy. 

Example i. Suffofe it were Required to find wbat2!^6L 
nnould amount to in Fifteen Ye/irsy atSl^^ Cott. net Annum 
Compound interefij Here t=ii^. 

Firft 100 : I08 :: I : i,o8 the Amount of i/. at 8 f^^f^^' 
^fcxt i;C)8--iio6=op2==^/Andie + ;i^==:i,o8Asm€afe i^ 

^Fhen R^f + 15 R^ff -t- 105 R'^xx + 455 ^" ^^* *«• = ^^ 
Amouut of i/. fo^ 15 Years, at 8 /^ Cent. 

Here x = 0p2 . ^ir = 0,0004. ^"^ ^-^^ =r ,boooe8 

By the Table *'•= 2,5^6558 

r 15 R'*x =n 2,260904 y 15 ^ p2 = 0^678271 

;i^d V to5^*t^Af = 2,132928 X 10$ X ,0064 = 0^8958? 

A455 *'**** — 2,01 2196 X 45 5 X ,000008 = O1P07324 

' Sum = 5,17x756 

Then 3,171755 x 256 = 811,964416== :i< 
Tha^ ia^ 8n/. 9*. ^id. fere Which is the Anfwcr as was Xf 
quiroi i 

Example d. What mJt ^65/. Amunt to in $ev^ Y^Vi^ 
'^t Foot and a half per Cent, Be. 

Firft 100 : 1,045 '*• ^ * 104,5 ^ Amount of i /. vtt 4;7* 

Hem 
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N^Xt 1,06 -^ 1,645 = 6,015 = ;r. CoiJequeiitly Hj^'xzz: 1^45 

,Tlieii it^'— 7iJ*Af. 4.^21 iP'^i -!r 35 iP*;tf;r*:'&?. = the 
Amount of 1 7. for 7 Years, at ^i^per QnU 



«• • .> « 



Here ^ =,015 . XX s=: ,00.0.225 . md ,xKji z= fOOQ003575 

By the Table if^ --. ^ I,5o:}630 
1 rTC— ^I^r rr —^ 0,148944' 
And ^ -4-2i^-3if^ :sr'H- 0^6065^1) *» r 
• .^ G'^JS'^^^'^Jf — — *• Q,opoi4ii ' , 

Then 1,36086$ x 3^5^496,7^682 = -r^. ; 

That is 496/. 14 J. 3irf. is. die ^nfivcr required. 

If the Reason of thefe two Operations berhqf well ucderftood^ * 
it will be very ea^ tp CoiKeive how to find Py flie Princifa}^ 
by having A^ f'^ sind- x giVen (becaufc H and' its Powers arie 
always given by the TableJ^^^ * l . t ■ 

For Jf f-f- 1 A^x r\:TiR'''xx 4-m/l^xxx % F z=: A (as above.) 

Therefore ^ r^' ^ ,i Vi , 1 -^y' ' ' i . . m ^ ij " ■ " ■ =5: f . - 

Or if.^, p, izwrfj^f^ybe rgiKcn,. -x may) be found. 
txk'^^±^tRhx^gR<^;^x±mR^xx^ T\As Mqudiim 

^hig Solved^ (as mCiidfi; 10.) the- Vaj^ie of jf^v^ill b« ftond; 
ana thpn either R^^x^ O^ ^' — ^ wift-4fa«:w the Rate of /4n 

*Dut I Ihall leave the Humei^cd QperAtton^ to (he Learner's 
Praflicx, .i4ip|)ofiiig I^encH^h' done to*ihew'ly)W aU.Qq^fi|^^i^<>f 
thiskSid that are liigjt^vj by whole Years, n^ay be Coippujed. 

And if the Time given or fought be not -ipfrmif^atedh^ whole 
Ye4^h jl^ut by^U^eekSj Mcitbs^ Ciuarters ot TJaffYedrs-^lfot^ 
Refolvtng fuch QueJUbHS^^tht beft Way will be to Reduce thofe 
Pa^s ot a Year into:Da^s^; that done, fi^dand^u^^wfr^coord- 
ing to die Demand of the Queftipni (and'.agrceing to iL as be- 
fore) for thofe Number. :x>£ Days; and in order to that, it will 
be i«quifite to fin4 Ami Amount o£ iL'Sptom Day", ^siuit^ 
Qmfendium of j^getroi Page 1 10) which I fhall here i^eit. 

Put nr;; the. Amount fought, ibca it will be 






c.ir III? '^ Th»t 



z6o 



algebra. 



Part n 



^As one Found \ Is to its Amount for one Day : : & 

rpt ^ 'jis tbat Amount : To the Amount of Two' Days : : A^^ 
X nat is<y.~ .^ ^^^^ ^y. j,^^ j^^y^ . j,^ ^^^^^y^ 'xJl;re^ Days. And 

Cfoonin^to :i6^Daysi 
Jhcii the Laft of the Terms will be at^ =: 1,06 



But 



ilr-^-e =5 ^..Andlet-r.ss i 



1 ®- 3^5 2 
2, in Num. ^ 

3 — i\ 

4-^-66430 



4^ 
5 



r»«^ +1365 r»** ^ + 66^6r^^9ee=i a^^t — 1,06 
J 4- 36%e -1-^66430*'^ = 1,06 

,Q054?<? + ^'^ = 0,000000903 ZzrzD 

61^ = 



'I 






Oferation ,00549) 0,0600069032 (,00016=^ 
+ ^r^,ooctf6) - • 55 

. :}532 . Piifirss i 
33P^' '. rlr«'.= o,pooi6.-.. 

r^^e^=± i,oooir6 



1. Divifdr, ,0055 , 

2. Divifor ,00565 



^ X i 
• • •/ , 



>. 



New r -4- 1,00016 lor a S^ond Ofe ratio n .- Then j .• ./ 
' *'"' '^ 1,06013401407 -4- 386,887^^ -1^ 70402,172^^ 

:zr 1^06 -Hence ir ^appeir9thit r— V ±t a 
1,66013401407 — 386,887^ -f- 70402^172^ 

386,88^ / — 7^5402, 173 «tf' 33? 0,0001340140^ 

,00^4^53 -rr r^ = , OQQOQpQt) 19635^03' 

,0000000019035503 

^;. 'j0054P^3r^'^, . . ■ •' ' * 

t)f^dfion' y06^p^^^ Coooobojrr < 



2^ ill Numb. 

Therefore 

• . ■ » 

10-4- r 



7 
8 

9 
lb 

II 



164580 

25 505^0 (,000000041^4 ■ r 
21980P * 

* .2280^0 :• 

Which being farther purfued to a T&Vrf Operation, k will 

This 



»«-^ ri ,0000003 
V J^^I<^ ,0054950 , / 

; ;; -^ ^ - 0^0000003^- ; 



iioo6i5p65 5587455 -to;.'; 



^ 
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This Value of a is the Atmunt of i /. for one Day fioin 
whichj if I /. h^SuhJirnSied ^the Remainder r: ,00015965358754:, 
•ivill. b^ die Iniereft of 1 7. for oi^c Diiy. Confequently, if ^y 
propoled Pri/^cipal be Multiplied into either of thefe, the rt-r 
ipeftive Prodfi^i will be the Amount or Iniereft of that fri^if^ 
for one D«yj ar 6 /^ Centj &c : 

* And that the. Amount (ar Inter eji) of any Principal ot Sikt 
inay be eafily.ooi^putcd for any JSurnher of Days Lefs than?a 

lear; I have l^ere inferred the following JTi^A^, which with la 
great deal of ,CsLrt (and I believe JSxacIaefsJ is Calculated from 
the 1^(1 foun^ (i,QOO 15965 5,5^745 j}y^i«<7a/rir. of i/. fojr oije 
Day. To^ which allb is Anf$exea.2i Takk of the Anpunt^ of 
I /. for Months, 






■ 

I 



iVniountsiofi/. 



■*•«- 



1 1,0001596536 

2 1,6003 i9j5!i6 

3 I i.cfcb475b372 
1,0006^87673 
1^00079^51^9 



4 

6 

7 

8 

9 
10 



■ ^^^^m^ 



-(*» 



1,0009583039 

il|Oplii8il05 
1,00127794^6 
i,ooi4S7|«cto? 
1^1597^834 

11 1,0017575920 

12 4,0019175262 
13- iioo26>74859 

14 l,O02ij747^2 

15 1,0023974820 

16 10025575184 

17 1,0027175803 

18 1,0028^76677 
«9 110030^77808 

20 1,0031^79195 

21 1,0033580850 

22 1,00351827^2 

23 i,xx)36784885 
«♦ 1,0038387294 
25 I1OO39989918 



AmoMntsofi/. 



1 

26' 

27 
28 

«^ 
30 

39' 
34 

111' 

36 

37 
38 

*39 

41; 
42 

43 

44) 1,007048924s 



1^41592879 

1,0043196055 

1:0044799487 
1^04640317-5 

iyCOB^8ec7i2o 

i' l- . ^ . ■■ 

1.0649611^320 
X 0051215776 
1,0052820488 

1,0(554425457 
1,6056030682 

z — : r~^ 

1,0057636164 

1,0059941901 
i»oo6o847995 

I 0062454146 

1^0064060653 

. ! ■ " ' ■ ■ 

1,0065667416 
1,0067274456 
1^0078881712 



45 

4<^ 

471 
48 

49 
50 



1,0072097035 
1,0073705082 

1.0075313385 

i.0076921945 
1,0078530762 
1. 0080139835 



a 



Axnouiitsofi/. 



^*4 
52 

53 

54 

^7 
58 

59 

61 

62 

•3 

64 
65: 

"66 
67. 
6» 

69 

70 



7« 
72 

-73 
74 
t5 



,0081749166 
,00833587,53 
,0084968597 
,0086578699 
,0088189057 

,0089799573 
J00914 10545 
0093021675 

0094633062 
^-096244707 



00978566 

100994^8767 
.x:)ioio8ifS4 

,0102693858 
0104306789 

,010591^^7^1 
VO1075 33424 

,0109147128 
^oii076je)90' 
0112375309 






'mm$ 



♦0113989786 

,6ii56ok58i 

^,01172195:13' 
,0118831764 
,0120450272 



z6a. 



QOQtbm* 



Part IL 



77 
78 
79 

"ii 

ii 

86 
I'' 

8P 
90 






9* 

97 

:99* 

100 
101 

104 

XP5 



i«6 

i07 

109 

IK 

ir4 



AmountsctVn 



1,0122066038 
1.0123682062 
1,0125298344 
1901^6914885 
1,0128531683 

1,01301487^9 
i/513 176605 4 

10133383627 
1*0135001*458 
10136619547 

1,0138927895 
1,0139856501 

I^i4«4i53^5 
1^1430^44^8 

1 CI 447 138^59 






I Oi4^S335f*^ 

1,0147953408 

l»oi495735^5 
i,oi5ii5;35l8i 

10152814655 

1,01544355,89 
1,0156056781 

i,oi57<^78?3« 

IP159299941 

1,0160521910 

If . 

1^016254^^58 

ipfi^4i66:'Vii4 

1,01615789370 
IP167412375 

1,01^9035638; 

1,0170^S9«^I 

1,0172282944 
^1017390^985 

i,oi755»33?^ 

1,01771 >5«1^ 

--^ il 

i,oi7S78p6^5 

1,0180405744 
1,018203 1Q^3 

1,01836156580 

1.018528^578 



O Amouncsofi/ 






116 



1.0186908655 

117 ( 10188535031, 

118 1,0190161667 



119 



121 
122 
123 

124 
1125 

126 

127 
i2i 

129 

130 

131- 
132. 

>33 

«34n 
H5 

136 

137 

-138 

139 
140 

HI 
14^^ 

143. 

144 
145. 

114^ 
147 
148 

149 

^o 

»5i 
152 

153 

154 

M5 



1,0191788563 



120 [1,0*19341571^ 

10195043134 

1,01^570809 
1019829374.5 
1,6199926934 
1,02015553199 



1,0203184110 
1,0204813084 
1 02064412319 
10208071814 

1 0209701*5^9 

I /. . * I > 

i,Q2U33i5«5 

I,Q2t296L8^1 

1,0214592397 

11021^22319; 

i,t?2i7854250 

i,o«94853^67 

1,022.1 M7144 

1,0222748982 

i>022438io8i 

1,02260134^40 

1,0227646060 

1,0229278940 

l'Q23;;9r2D8l 

1, 023:^54.5433 
I 0234179146 



.w- 1 



1.0239981^99 
i»oJ407 164.05 

1,024235137* 

■II I I « — ^4— 

irfli43f86^po 

I ol47t17feo 

i,0248893'*.5 » 
I oa50530i»4 



t 



•a 

1« 
57 

S9 
6bL 

61 

62 

64 

66 

% 

7i 

781 

73 

7* 

7li 

7^ 
77 
78 

80 

81 

8^ 
83 

«♦ 

85 

•J87 

88 
89 

90 

9* 
»« 

93. 
94 
95 



Aoioo»css£iiL 

,02,2,66659 
,02jj«03453 

voa 5*^440509 

,05155077827 
UDl5^ 1,406 

;o26o3'53247 . 

1^261991349 
,02^3629713 

/»65 268338 
,0266007225 

,026854^374 

102701815784 

027^1825456 

.02734653^9 
^75105585 

,027674^^46 

jPiW8j86764 
0280927746 
,0281 $6^989 
/>2«33 1P494 



•t*¥ 



■ 



p>849S2262 

iq%?^l9429i 
^^88^236^83 

-0285879^7 
/)29i5^i9$3 



^Q293»<^523i 

^^29^9083 7 i • 

•9290451975 

.029805^5841 

10299739969 



^Mt'Um 



» » » ■ « ■ 



0901384359 
.03039^9012 

j03O4<573928 

psp^i 19206 
,03079^4557 



,63996102^1 

«P3^?5(62f6 
,^312902445 
0314548937 
4,05 10*95^92 
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,0317842709 
,03194895^0 
03Xii;7534 
0322785341 
03^*433410 



196 
197 
198 
199 
200 

201 

202 
203 
204 

205 

206 
207 
208 
209 
210 

211 
212 

213 

214 

216 

218 

219 
220 

221 

222 
223 
224 
225 

226 
227 
228 
929 

231- 
^32 

233 

235 



*o3 26081742 
,0527730339 
0529379198 
0331028321 
.03'326777o6 



P334327355 
0335977268 

,0337627444 
,0339277883 

,03409^8)86 



0342579$1« 
►0344230782 
^145882275 

0347534033 
.0349186054 



,0350838336 
,0352490887 

|C>354*43699 
,0355796775 

>035745oii5 



^0359103719 
0360757587 
,0362411719 
1O364066116 
,0365720776 



0367375701 
JO369030889 
0570686342 
,0372342059 
1O373998041 



•0375654287 
,0377310798 
,0371967573 

0380624612 
.0382241916 



O I Amounts of i/. 



1236 
237 

^38 
239 
240 

242 

241 
244 

245 

246 

247 
248 

249 

250 

^ 
252 

253 

354 

255 

256 

257 
258 
259 
260 

26X. 
262 

263 

264 

265 

266 
267 
268 
269 
270 

«7J 
272 
273 

274 
275 



0383939484 
,0385597318 
,0387255415 
.0388913778 
,0390572 405 

,0392231298 
.0393890454 
-0395549876 
,0397209563 
,0398869515 

,0400529732 

>0402 190214 
,0403850961 
,0405511973 

,0407173250 

,0408834793 
,0410496601 
P4I2158674 
0413821022 
,0415483 616 

,0417146485 
.041880^620 
,0420473021 
0422136687 
,04^38001518 

,0425464815 
,0427129278 
,0428794007 
0430459001 
10432x24261 



,0433789787 

.0435455579 
,0437121637 

,0438787961 
,0440454551 



0442121407 

1O443788529 

04454559^8 

.0447123572 

044^791493 



f 

277 
278 

»28o 
tTi 

282 

283 
284 
285 

286 

28t 

188 
289 

290 

291 
292 

«93 
294 

295 

296 
297 
298 
299 
300 

301 
302 
303 

304 
3 5 

306 
307 
30S 
309 
310 



311 
312 

3»3 

3»4 
3»5 



Amouncsofi/* 



,0450459680 
,0452128133 

,0453796853 
,0455446584 

0457135092 

,0458804611 
,0460474397 
,0462144449 
,0463814768 
,046)484353 






0467156206 
,0468827325 
,0470498711 
,0472170363 

,0473842283 



>04755i4469 
•0477186923 
.0478859643, 
,0480532631 
04822058S5 



,0483879407 
,048555319^ 
,0487227252 
,0488901576 
,04905761^6 



,049225x025 
0493926150 
0495601543 
0497277204 
0498 953x32 

,05oo62>327 
,0502305790 
,0503982521 
,05056595x9 
,0507336786 
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1O5O9OI432O 
,0510692121 

0512370191 

,0511048529 
0515727134 



h 



^Mi 






aigeb^a. 



O j Aoioontsof i/. 
"^ I &c. 



•s 



; 316 } 1,051)406008 

317 io5i9c«Si5C> 
31S 1,0520764559 

gip 1,0522444237 

320 105241241^3 



O I Amounts of 1/. 






321 
322 
323 

324 
325 

326 
327 
328 
329 

'330 

•331 

,333 
334 
335 

336 

•337 
•338 



1,0525804397 
1*0527484^80 

1 0529165631 

1,0)30846650 

1.053^527937 

1,053420945^3 

i,0535S9?3i7 
J»o5375734io 

i,os39^5J77i 

i,054CsgS40i 

1,0542621300 

i»05443044<^7 

1.0545987903 
1, 054767 i6oti 

1054935S5S2 



339 
1 34Q 

341 

342 

1343 
344 

345 

346 

347 
348 

349 
350 

352 

353 
354 
355 

356 

357 

358 
359 



1 C551039824 
1.0551724336 j 36b 
I 0554409116 ! 361 I 



0556094165 
.0557779434 



.0559465071 
,0561150927 

,0562837053 

.05645 2344S 
,0566210112 



I 

362 

363 
364 

3^5 



0567897045 
;05695>J4248 
0571271720 

•0572959594 

,0574 647472 

057^^335753 
,057^024303 

,0579713 >22 

,05g 1402211 

,0583091570 

,0584781199 
0586471097 
,0588161265 
.0589851703 

,0591542411 

,05932^3389 



2 

O' 



6r 



I 

2 

3 
4 

6 

7 

s 

9 

10 

II 
12 



Part IL 



Amountsofi/. 
&c 

1/3594924636 
1,0596616154 
1,0598307942 
1,06 



The Amounts 
of 1/. at 6 per 
Ceittm 
For Months. 

1,0048675505 

1,0097587942 
I OI4673S462 
1,0196128224 

1,0245758394 

'1 -. .11 I 

1,0295630141 

1,0345744641 
1,0396103076 

1.0446706634 

X. 0^975 5^^507 

i^54a653894 
».o5 






: 1 he ufc of tliis Tahle is m all ^efpefts liXe that of whole 
Years, in tJnding the Amount of 'any given Sum for any pKH* 

l^ofed Number cfi Days Lefs than a Year, 

' « • . 

Exacnplc i. Stippofe it were required to find the Amount 
of o;j^L for: 2 10 Ddjs at 6 per Cent. 

The Amount of i// for 210 Days is 1,0340928 £?f. pr Tahle. 
Then 1,0340528 % 375 = 387,7848 8^* =<387^- I5- 8i^* 
ivliich is the Amount required. 

: And the reft of the 'p^ariations imy te pcrform'd juft as ia 
t^e' Ex^mfles of U'liole Years. 

'.But if ihe T/m given confifts of Tear Sy and parb of aK-^r, 
. ^s QmrUrs, Months^ &c. Then Reduce the Odd Tiine oc 
psuts of the Ycir into Days; and the Ahfwer may then be 
tbuiid at Tivo Operations ; As in the fglbwuig Example, j^ 

, ... jExaa*- 
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Chap. 12, Of compottni> ^nttvtft, s^c. 26^ 

Example 2. Suppofe it were required fo fi^wbat26^ I would 
Amount to in five Years and 155 JXajs^ at 6 per dent, 8r. 

Firft the Amount of i /• for 4 ^ ^ ^ i>3?8225 Qc. 

I 135 Days IS 1,021785 &c. 

Then 1,^38225 X 1,021785 X 265/. = 3^2,355232 Sr 
Deing the Amount or Anfwer required, * 

Or, if the Amount and Time arc given, To find the Princi-^ 
sfal; Then MuUifly the Amount oi lU for the Years, and th^ 
Amount q£i 1. for the odd Daystogcrfier j And bytheir f^roduSl 
Divide the given Amount ^ the Quotient will be the Principal re- 
quired. ^ • 

Examj)le 3. What Principal will raife a Stock of 362 /. 7 s. i^d. 
^ , 56i>355232A '« 5 Years and 135 Z)/jyj, 4f 6 per Cent, gr. 

The Aniount of i for /, ^ X^.^ *'338225 |r. 

^135 Days IS 1,021785 &c. 

Then 1,338225 x 1,0217852=1,367278 Sec iht Divifor. 
Next 1,357378) 362,355232 = ^ (265 /• the Principal 
tequjred. 

Again, if the Principal and its Amount are given, To fin^ die 
^me, at 6 per Cent, 8cc you muft Divide the ^ Amount by its 
lPri>tcipaI, and then proceed as in the Thifd Example Page 256 
for the Anfwer required. 

But if the Amdupft and its Principal with tfie r«»^ of it^ 
teingat Intereft bxc givicn, To find the if^f ^ oflntere^^ Then 
proceed as in the Fourdi Quefiion Page 255 ^. 

Now: it order to make this taile of Amounts for EJays, ufefiJ 
for all JRaies of Interefi,(as he fere in that for Years) you muft firft 
find the Simple Interest of i /. for one Day, both at the given 
^e^ and alfo at bPer Cent. And call their Difference at. 

Thus^ Suppofe the given Ratio w6re 8 per Cent, per Annum. 
Firfi , IQO : 8 ; : i : 0,08 And 100 : 6 : : i : 0,06 the Two 
Simple Interefis for one Year. 

Thc» 3^ Ojo8 (,0002 ip 1.7 8r. like l^imple Intereji ot x L 
for one Day at 8 per Cent. 

And .,^565) .o,q6 (6,000164388^- tilt Simple Rtereft o{ 1 1 
for one Day at 6 per'Cent. 

Their Differenpe. 0,0000^479 = $c which may do indifie-*f 
rcntly tyell tor x>i4iaary fin*U Qf^io^s ',,^^vMti^ Exaftnefs 
Is required, it-will *c convenient to make Uie oi thii Proportion. 

Mm vh. 
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^66 algebra. Fart II. 

r As the Simple Intereft oi i /. for one Day at 6 per Cent : 
-r- 3 Is to the Tabular Intereft of i /. for one Day : : iSo is 
ythc Simple Intereft ot i/. for one Day, at any given 
LRate: To a Fourth Number^ 

That is, 0,00016458 : 0,00015965 : : 0,00021917 : 0,00021285 
Then 0,00021286 -^ 0,00015965 z=: 0,00005321 = x* 

This ;tf being Involved with the refpc£tive Amounts for Days, In 
, the feme Manner as was done with thofe for Years (vide Page 
258) the Refult will be the Anfwer to the Qj^eJiioTi. 



fmrnm 



Se^. 2. jUnmititS or ptnRom in Arreaf ^^ Computed 

at Compound Intereft. 

When Annuitiesj &c» are feid to be in ArreoTj fee Page 248. 
And I fhall here make ufe of the fime Letters to reprelentme 
fame thing as before in that Page, fave only that JR. is here 
equal the Amount of .1/. as in SeSlion i, of this Chap. 

Suppofe « = the Firft, Years Kent of any Annuity without 
Interefi. 

TU^« «/ii jp^j ,/—- f^lic Amount o^^'^ YvAYears Rentj and 
.1 ften win Aie i u—<^ .^^ ^^^^^^^^ . j^^^^ ^j^^ ^^ ^^^^ ^^^^^ 

r tlie Amount of th^ ifl and 2d Year^ 
hxi^RRu^Ru\uj:p^Rents^ with their Interefi; More 

^the 5d Years Rent^ &c 

Here RRu 4- Ru A^ziz± A the Amount of any Yearly Renf 
or Annuity^ l>€ing %y^QitViThree Years. . And. from hence may 
Be deduced thefe Proportions*, 

Viz. u\Ru : : Ru\ RRu : : RRu : RRRu and fo on in tf for 
any Number o( Terms or Years Denoted' by t wherein the Lafl 
Terfi will always be uRt-^i ' 

Confequently \/4 — tiRf-^i = the Sum of all the Antccedennlw 
And -4 -r ^ — the Sum of all the Confequents in the Series. 
And therefore it would he u ; uR : : A — uRt-^^ i A -^ » 
Vide Page 188. ' ' ^ 

Ergo Au -^uu:si RuA — tiuR^ whidh being Divided all 
by «• will become A^-^u ^=zRA -^ teR^. 

From this Lafl Kquation it will be eai^r to Raife the follow- 
vsi%Tbeovems^ .-. . 

Pjeoremi.A^^§~z=:A. Theot^em2.^^^^ = ii. . ' 

. TbeorerH 



MfMaMi 



Chap. i». Of compottnD fnterett, ke, 267 

T}pi:orem^.^ .^ = Rt. ^ U^ Equaiion be con- 

tiiually Divided by iP, until nothing remain^ the Number of 
thofe Divijions will be f. 5^*^ /'/Tf.^ 255. 

4. Agaiil^~i?-^^=-T~ If this Mquation be Kcfot 

ved into Numbers, according to die Method propofed in Se€l 7 
Chaf. 10. the Root will Ihew the Vciu0 of ^. * ^■ 

tftueWcn I. J/^o /. K-Wy ^^«f , or Annuity, &c. ie forlorn 
(viz. remcun unpaid) Nine Ye^s ; w^^/ w/7/ it Amount td, at 6 
per KseT}% per Anuum Compound Inferiefl f ^- 

Here is given «-^af^9 And ^^1,06 To ftid ^.^ 
Pfer Theorem i. ' . 

i?' if 5,68p47P By the'mie of Amount? for Years. 



Oz=z U 






» r » .' 

. V , . . , , 

V • . I . ". 'A 

, ^iteltion 2. Wbat.Yearly Re»r^ or Ar^uity,8cc.'.yf»gFor' 
Icr^rW mf aid Nine Yeors, vxll raife a Stock 0/244/. 14 j* 9* v. 
=344»Z3£5 ^^ 6 £er Cent. &c. -^ ^^ H*-?.*. 

.4ie =i: 344,73p^ X 1,06 = 565^2587 

- ••-••' '■ • ■ •. — ^ = iwrm ' 

^' ~" ^ 7f ,i><?3P479.- 1 = 0,<58p479) 20,68457 (30 = » 
_ ^tiKtJW,?. /« aSwf r/»7^ ««// :}o /, Yearly Renti Itm » 

i8==i,o6>; 1,689^7^ (1,595845 Arid i,o«) i,<93848 (iA0i6z 

M m 2 Oe, 



mm 



z68 aigebia. ¥m:U. 

Or Hf = i,685>47P being fo»^ in thethc Jhblt <£ Amounts 
ibr Yeati^ will be found to fland Ovcr-agaanft 9 Tearsy whiiA ia^ 
tbe Time required, 

AQiCtfoft 4. -(f 30/. per Annum, >^/»/; »«/>/i/^ Afe^ K'/irj, 

f0i7/ Amount to 344 7. 14 s. 9\d. Allawiag Comfmnd Inhere fi 

for every Payment as it heccmes Due^ WhaT'mnfi the ^ate of 

Interefi he per Cent. 6^. 

Here is given » =i y^A := ^WJZ9^ And t := 9 To find H 

by the Laft of the Four Mquatimsj Viz^^-I^r^Bl—'^'—- 

Firffil='-^V«^=n49i3i7And^i^ = I0y^9i3i7 
ffence there is this Equation 1 1491 317 H — H' = iOyffW3i7 * 



Let 

I, in Numb. 
2^ in Numb. 

i-4 



1 r-f-^ssilAndfuppoferssi 

2 ^ + 9f^e 4- 36f^ ^r := H» 

3 11491317 +11491317^ Mi ii,49i3i7Jl 

4 1,000000+ 9,000000^ -f- 36^^ = -ff5» 

15 10491317 4. 2,491317^ ^36^^—10^^91317 
6 I 36<f^r= 2491317^ ' ' 
7|^=:0^6*c. 



-f- tf — o 06 r ~ '^ ™ ^ voicing it, ma Ordering Uy as 
T — fWJ Ctbe MquaUmahove direSts. 



&&• 3. K Jf ;»/ f *i? ClMmt fflDoia p/ Annuities y PenfionSyOr , 

Leafesy &c /if Compound hiXereft. 

L^P — the f rWi^^/ *F&rfA of any Annuity y or 1>«7^, &c. 
and the Reft of the Letters as before. — ^ 

Then, fijom what has been faid in BeBion 3. Chaf: 1 1. about 
Purehafng of Annuities, &c. at Simple Interefij it wfflbe eafy 
to Form the like Theorems him. dx. Compound Interefty t>f it. by 
Combining Theorem i. /'/tj^ 269. And'Theorem i. i^/?^-* 254. ' 
into one Theorem. 

eunt ^ V T'*^ Jtmount of any Ye^Iy tf^nt heing Un-,.^ 
For < ^2 = ^ A^paid any Number of Xeofrs. Pen;t)x^T^ 

^ -^^^ Ll.ofiheUfiSeBioiu 

i' ' ■> 

$The Amount of. any Principal w Sm *«w^' 
put to Imteritft:, fcr th^fame Nukher d/Y^mi 

CPerTheOTWa r. Page ^54; . ' -- 



Chap. 12. Of compounD Jntereft, &c. z69 

Heiice it follows, That Ps^ ^Jt^^Zl 

Viz. Pi<f +1 — i'/fs uK^ ~ u bemg the very firac Mquatiopt 
widiihiit in my CimfenJ^inm of Aigetf^a Fag^ ii2. wMch is there 
Railed^ ftom the ConfiderationoFi'Urchaftig Annuities^ or Taking 
clELeafeSy Sec. to be groundid'upoaa ^oj^ot&ries ofde^m^U 

r^Z J°ro/orf /o;?^/^ Cbntinualfy Dtecrcafing. /thus-- is t\i6 pirfi 

*\ 
and Create ft Term ; i^ the Common ^tio of all the Terms" 
And JP is the Sum of all the S^/Vju 

til the Laft Term = -2 Then will /*— ^be. fhe Sum oEall 

-Of iC ^ 

the Antecedents. AndP-^-j. will be the ^m of all the ToW^l 
guents. .Therefore it will be 

|:^. Or (in the fime Ratio) ut ^uP^'ttPJlJ^ 

^ ■'yv , K H^ It 

which produces Pi^^+i — fri^f = P^j «-, «. .^ above. • ' 

From Ais M^uation may be: Deduced thele following Theorems. 






tim j^5?<«f;W, wiil difeoVa.tiieValhe df it' 

Que^lon \. fHjat^ is :pl. Yearly J(^nt, to Continue Severn 
YtoTj wr^h in ready. Mwtey^ allowing 6 per Cent. Compound 
Inter eft to the Purchaser? 

Here is given « ass 30. /« 7. And^-^^rpf^ To find P. 

Pa Tbfiif£tn i. F"*- a- =: rrTTTT = I?>9517- 

And 30 — ij>;^5i7 sas 10^485 == » -^ 




/ 



270 aigeft?a. > Part n> 

ThcniJ.-- I =0,06) 10,0483 Ci67A7^6=if=ri67t.gs. ^d* 
Ijciiig the Anftvcr required. 

Queftiofi 2- What Antmty or Yearly H?«t, io Qmti^ug Seven 
Yettrs, majhe Purchafed foriS-jl pJ. 5^. allowing 6 ^ C&Xu 

In this Queftion Acre is given f = 1674716 . f == 7 
And it= 1,06 To find « . By the Second Theorem. 

Firft /^i^f ^ H.== 251,815? X 1,06 =:^ 266,9242 
And — i'Hf = 167,4716 X 1,50^63 = 251,8153 

• Then i<f — .1 = o,5a3d3,) ' 1^,1089' (3O =» « 
Tniat is « =5 30/. die Anfaoetf rehired. ' 

' €[tteJiion 3. Hbto /o;/^ ;»^jf 0?ze hdve a Leafa of 30/. Yearly 
ttfn% forie-jl 9 s. 5</. /z/Zow/^g 6 per Cent. Comfound Jnier 

iefi to the Pur chafer / 



Here is given P — i6jy4rT^6 . « == 30. And i^=*i,o6 To 
find #. Bt theThirdir^^or^w ... 

Firft i" ^-W i^ i67,47i'5 4- ao ==19747*6 



• <, A . < ■ « 



Then: I9,95i5)50=?^(^>50363ssllt 

- If tliis 1,^0363 =±:.if« b«. eitjief ^GQntiWly Dhkded by. 
ip6 = jR until nothing Remain (As before in Page ,255.) Or 
if k be fought ip th^ IfeW^r. of Amount $ for T^f^aij &g. it will 
difcovct f ;= 7 yiich isthe true ^i^?0«r:»quircd. * ^" • ^^ 
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' Qmftion 4^ *^>/><?^ 0«* Jho0d':giye 167 h -9:^.1 '^d. fvr 
ike Purchase of a PenJion,or Annuiiyofy>l. per Aiihym, foCi«- 
iSmte Seven Years; At what Rate of Mere ft ^ per Cent. wouUthat 
Surchafe he made^ alloviing Compound Jnterefi to She fur chafer? 

in this Qne(lion there is given,jp-r 1157,471 6. « =3: 3a And* =7 

To find l(. V^i Theorem 4t* ! 

The 4th Tbeorern in tliis iffjw^f/o^-i ^c=: rp ^^ -^ jj^^ _. i^e+; 

Which being brought into Numbers^ and its Root ExtraSied. as 
in ti^ 4th Quefiion qf the Laft SeSiion ; i^ic Value of J^> will be 
fcund 1,06. viz. 1^=1,06. ^ 

And then it will be, i^ : c^6 : : 100 ; .^ the ^afe f^ Cent* 
a& iva& required* ^> 

Thcfe 
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Chap. 12. Of ComyounD jnterettf 8rc, 271 

Tbefc Fom duejiions'wdudc all the Varieties that can be pro- 
pofed about Purchafing Annuities or Leafes, &c. which are to be 
either immediately Eiiter'd upon, or in Poffeflion at the Time 
when the Purcba/e is made. 

But fuch Queftions as relate to Annuiiiesl or a Taking of 
Leafesy 8cc» in ^fverfion^ muft be Parttd or Divided into 7te(r 
DfJiinSl Queftions^ each to be feparately Confider'd by it fclf 
(S^«? /'^^i!' 252.) As in the following Examples. 

Example i. Supfofe it were required to Compute the prefent 
Worth o/j'yL Yearly J{gHtyV)bich is not to Commence or he Enttrd 
upon^ until Ten Years hence \ and then to continue Seven Years 
after that Time : at 6 per Cent. gr. Compound Intereft. 

' . The Firft Work in this Queftion, is to find what 75 /, per Anr 

^mim, to continue Seven Years, is Worth in leady^ Money ; as if 

it were to be immediately entered upon : And to perform that, 

there is given « = 75 J^^= ifi6 And ^ z= 7. To find P. As 

in the firft Queftion of this SeSiion. 



Thus, £ 



ii- 



f 5»J«J 



= 49^8793 And 75 — 49,87P3 = 25,1207 



Then, \^ i = 0£^ 25,1207 = 418,6783 =418/. 14/. 6\d. 
the Anfwer to the Firfl Part ot the Queftion, 

Then the next Work will be, to find what Principal or Sum 
being ppt out Ten Yearsy at 6 per Cent. &c. ivill Amount to 
418/. i3i. 6^d> Here is given A = 418,6783 ^ = 1,06 
And t =z 10. To find \P. Per Theorem 2. Page 254. 

Thusj;jio— 1,790847)418,6783=^(233,7884—233/. 15^. prfl 
the prefent Worth of -j'^L per Annum m B^verpon, &c. As was 
required. 

Example 2. What Annuity or Yearly Kent to le Entered 
upon Ten Years hence, and then to continue Seven Years, may 
ie purchased for 233/. 15 J. 9d. fH^adyMon^y, at 6 per Cent. 
8r. Compound Intereji P ' 

In the ift Work of this Quefiioniiitrtis given, P zr233,7884. 
H^rr i,o6r And t ^ 10 (the Time v^hich the Annuity is not t0 
he Enter d upon) To find A. Per Theorem j . Page 254. 

Thus, Ttt*-=i 239,7884 % ',790847 =4*8,6783:—^ the 

Amount 
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Amount of 23:}/. 155. 9d. put to Inter tf ft Ten Yearsj at 6 
./»^ CV«f, &c. Then for the Second Work of the Quefiion 
there is given P -==. 418,6785 . i^ rr j,o6 . And f =: 7 
pi>^ ri«M^ that the Annuity is tt) he Enjoy d) To find «. 
rer. Theorem 2. of this StSlion. 

Thus Pi^^ X /^ ^4 1 8,6785 X I, •5036 3 X 1,06 := 667,30^5 

-- i^i^f = 4i8,67«3 X 1,50363= 62£jj5372 

"l l^r -^ I = 0,50362) 67,7723 (75-d 

That is, » =: 75 /. the K?ur/)f IJ^^f required by the Quefiion. 

Thcfe lioo Examples of finding P and « do fidly fhew die 
Method that muft be ufed in Hefolvhg the Two General, and 
indeed, the mofi Uieful Quefttom about Annuities, ot Z^/z/^j 
•in ^f^erjfon : And if their be Occafion, eitlier the i(<«fr, or the 
-limey viz. i^ or f, may be found by a due Application of 
their rclpeSive Theorems* 

Note, That which hath leen done in the Two Laft SeElions 
nlout Annuities or Yearly t(ents^ &c. at 6 per Cent, may alfo he 
done for any Hate of Intereft, hy applying the Difference of the 
Hates (viz. x) As direSiedin the Fir ft SeStion of this Chapter. 

Now becaufc that J(f»fj and Annuities, &c. are ufually paid 
cither by Quarterly^ or by Half Yearly faymentSy and the Method 
of Computing them by the Pen, may be thought a little Troublc- 
fome ; 1 have inferted the following Tables of the Amounts of 
1 /. for Each, at 6 per Cent. 



jb^ 



m^ 



iAMMki 
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•1 



I 

2 

B 
4 
5 

7 
8 



9 

4o 



Annuities of 
iLiit6perGent' 
&c.Campound 
Jnterefl. . 

■I ■ .MC^aasw^ 

X 0295630141 
i>c6 

1,0613367949 
1,1236 

1,156^*170026 

1,191015 
1,^262^60228 

I 26247696 
I 2997^5842 
I 3382255176 



Ik* 

(A 
II 

12 

16 



17 

18 

>9< 

20 

Will %ll 



Amountsofi/. 

&cCompound 
Intereft. 

i»3777875592 
1 41851P1122 

1,4604548^7 
I 5036;;e2590 
i,$4So82ioi7 

t,-f9^4«fi>741 
I 6409670(276 
I 6894789589 
^75942504193 j 
1.7908476965 I 






Amountsofi/. [ 
at 6 per Ctnt. I 
&c.Coiiipound \ 
Intereft. 



2i 
22 



i>84379055*3 
itM«985583 

23 1 1,9544179853 

24 j 2101219647 18 

25 1 2.071683 0644 
26|2,i32928fi6oLJ 

27 I 2t 15^9840483 

28 I 2,2609039557 
a9l2 327743^i2.J 
30 I 2 3965581001 



i^uarceis 



4. 



Chap. 12. Of compotf nt) 3inteteft, &c. 27* 

Quarteiiy Amounts. 






2 

3 

4 

6 

7 

8 

9 
10 

It 
12 

13 

14 

J5 

16 

17 

18 

19 

20 



Amountsofi^ 
at 6 per Cint, 

&cCoa] pound 
Intereft. 

i,Ot4673«4'5i 
190295636141 
1,0446706634 
1,06 

X.075 5 542769 

1,0913367949 
1.1073509032 
I 1236 

1^1400875335 
I. I 568 170026 

X Jt7379i9574 
I 191016 

I 2084917856 

1.2262260228 

1,24421^4748 



'■ — ■ ■ ■ 



1,26247696 36 

1 28ico23<27 37 

1,2997995842 38 

1,3188726433 I 39 

I 3382255776 I 40 



lis 

•• o 



21 
22 

23 

24 

26 

27 

2-8 
29 
JO 

31 

32 

33 

34 
35 



Amouncsofi/.i Z^ 
•t 6 /►fr C#i»^ <»*^ 

&cCoinpound 

Incereft. 

•■^"■■■^■■■^■•■■■■■•^ 

i,357J8o24938 

i>3777875592 
1,3980050019 

1,4185191122 

14393342435 

1,4604548127 

1)48 1 8853020 
1,5036302590 



^7i 

n5 

!£• 

41 
42 

43 
44 

46 

47 
48 



1,5256942978 49 
1,5480821017 50 



i>5707984203 
1,5938480745 

I 6172359557 

1,6409670276 

1,665 04632^ 

1,6894789589 
I 714270x133 

V 7394250493 
1,7649491048 

1,7908476965 



51 

52 

53 
54 
55 

56 

57 

58 

59 

60 






AmouncsofiA 
at 6 ptr Cent. 
&cCoinpottnd 

tntereft. 

"' ■ •^■— "—.»■■••» 

I1&17 1263 199 

1,8437905523 

1,8708460509 

1,8982985583 
1,9261^38989 

19544179853 

1,9830968140 

2)Oi2r9647i8 
2,0417231330 
2.0716830644 

2,1020826228 
2,1329282601 
2,1642265211 

2 1959840483 

2,2182075801 

2;26o9039J57 
2,2940801123 
2.327743091a 

2,3619000343? , 
2,396558193,1 j 



Either of thefe Tables may alfo bi made Uieful for any pr(> 
pofed Rait oilniereft ; by making the i or -J of the Liffarence 
of the Rate:=:xy &c. 

As for Inilance, Suppole s(ny of the aforelaid Qnefthni about 
Annuities or ^RentSy &€• iVere to be computed at 8 />^ Centi 
per Annum. ^ . . , 

Then 1,08— l,o6^0,02-=-Af for Yearli Payments, i as before! 
Confejuenilj 2)0,62 (o,oi^=x* for Half Years Payments. 
04)0,02 (0,005 =rAf for Qtlarterlj Pajmenis. 

Now thefe Vsdues of x, although they are not really truCjj 
ftt they mav ierve indiSerencly well fbr imall Renti; as I havd; 
steady iaia, Pag^ 265. But if you would Work cxaftly. 
JJFhen J i,08=i;d3923O4845 9cci 

— ^ ip6=: 1,0295680141 vide Table Page 272^ 

t>iiFef enc< s: o/X)p6674704 — a? for ^ Ytorly Paymenik . 

N 11 Afii 



74 aigeb^a^ Partll. 



And J : ^/ i,o8 = 1,0194262092 &c. 

— •-^TV' 1,08=1,0146738461 Sec Ac Lttft Table. 

Their Difference 0,00475 2463 1 :=: *. For Quart erlj Payments*' 

Thcfe are the true Values of x^ which being Jnvtilved with 
their refoeftive Amounts (as before for Years^ &c.) according as 
the Quepion requires, the Refult will be die Anfmer at 8 ftr Cent. 
Sec. The like may be done for any other £ate, either Great'* 
er or Lefs than 6. 

Now, altho' this Method (See Page 257, and 258, &c) of 
making the Tables that are only C3culated for the Rate of 
6 fer Cerit. General and Ufeful for all Rates of Compound 
Interefif be really True ; yet it waji rather proposed, to ihew 
what may poflfibly be performed by the Pen, without a great 
many Tables of ieveral Rates^ than intended for common 
Fra&ice, 

For it muft needs be confcfi'd, that Tables Calculated on 
Purpofc fer any defigned Rate of Intereft^ are much more 
Rcidy and Ufeful iji commoi> Practice. And therefore fince 
tfie^ Legiflative Power, have thought fit to reduce the Rate 
of Intereft, and have fettled it by an A61 of Parliament, ar 
5 fer Cent : I've therdfore been at the Troitle (which was 
not a little) to Calculate the -following tMes for that Rate 5 
but don't think it convement to take the Tables at 6 fer Certt. 
out of the Book, becaufe the Examdes are all fiiited to Aem, 
and not only (b but they may be found Ufeful in the taking 
of Leafes for Houfes, 8r. For in thofe Cafes, the Purchafer 
is allways allowed more Interefl for his purchafe Money, than 
the coiaaipn Rate paid upon the Loan of Moncy^ 



>* 



Here 



i 



^■—M 1 ^ „ __ ^ 

Chap, ^2. Of componnH SJnter^g. &c. 275- 

Here follows New Tahles of the Amounts of one Pound, 
at the Rate of 5 ^^^^r G'^^l^. per Annum Compound Intereft. 
For Years^ TLilf Years^ Quarter i^ Month Sy ma Days. 



fmma 



>*^M 



I. ^ The Table of the Yearly Amounts of i /. &c. ; 



'l^JITheAmouiitsI 



' 3 
. 4 

S 

d 

7 

9 

10 

II 

12 

IS 



of 1?. &c. 



j.io2| = jr;r 
I,ji57<525zrit' 
ii2i55o625 
1,27628156. 



^ ' ^ S I The J^^l]6nnt8 
r» 3 o^ I /, &c. 



1,34009564; 

l>407ioo4!2 
M7745544 

I,55I3|2S22 

1,62889463 •; 



i>7i023936 
\ X>8854^9i4 



I 



H 

16 



-(r-i 



' 97995^1^ 
2.07892 818 

2i«^S745? 



I : 
I 



17 J 2 ^2ai«3 
i8 2,4066iAp2^ 
19 2;52^95oi9 

2u 2,6^3(29770 

21 2,7S^9^i259 

22 292^26672 

23 3 07i'5237i 
i4 9,225b9(;>94 

25 h»38<$35494 
^^ r3>$55i^7^69 



.^21 The Amount 
^ - %f I /. &c. 



«7 
28 

29 

if 
31 
32 
53 
34 

i! 

36 

37 
38 

39 



3»7334<<532 

3,9;V>»29i4. 
4»u6i3599 

4 ?2;iy4239 

4>5 3^03949 

4*7^494^47 

5,00318854 

5»253?47P7 

5 51^01536 

5>79»8i^i3 

6,68140^94 

^ 3^347729 
^704751x5 



_IL The.KiZfc? of the Half Yexirly. Amounts of it &g. 



1L#4- The 

Amounts df 



3 



. ««•• 



3 
4 

6 

7 

58 

9 



1^02469507 
^07592983 

^fW25 
1,12972632 

i.157^25 
1,18621264 

V,2t 55^^25 

1.24*; 52327 
1,2762815^ 



I 



j-H-ffl The U. 
- - Amounts of 



. 






S I /• &c. 



II 

12 
I? 



1*30779943 

1,340^9564 

»i373l894o 
1*407 XOO42 



L^l 1,44184887 



16 
17 

18 
20 



I 47745544 
I1S1394132 
I155132S22 

1,58963838 
1.62889463 



■'■■■' s 



21 

22 

23 

24 

25 

26 
27 

2i 

29 
30 



. -The 

Amounts of 
il.'Sic.] . 

. . ' ! ■ [ ■ 

19669^1-2630 

i,7io359}6 
1,75257632 
i.7ff8^;6^3 

I M^^i 13 

1^88564914 

1,93221539 

«>97993X^o 
2,02882616 

2o7'8928iS. 



Nq ? 



in- Tii« 



tm 



Z76 



^iseb^. 



Part II. 



IIL The TMtt of the Quarterly Amounts of l/. *c 



fl/O 



» 



I 

s 

3 

4 

7 
8 

9 

x6 

f I 

12 

13 

2$ 

i6 



•:i 



The 
Amounts of 



I? I- 

20 1 1, 



1*01227223 

1,02469507 
»»03727037 

t,os 
1.06288585 

1,07592983 
1,08913389 

1,I02$ ^ 

1)1 1603014 
1912972632 

«.U3 59059 

1,157625 

1,17183164 
i>i8<2i264 

I,20p770I2 

I; 215 50625 

i>230423i3^ 

'.24552327 

1,26080862 



20 1 1,17628155 



Vi^ 


The 


• 2 


Amounts of 


m 

8 
21 


i/. &X:. 


1,29194439 


22 


i»30779943 
1,32384905 


«3 


24 


1.34009564 


26 


1.35654161 


M7118940 


27 


13900415X 


28 


1,40710042 


29 


1^42436869 


JO 
31 


1,44184887 


i»4$954358 


32 


1.47745544 


33 


ii495587»2 


34 


1^51394132 


35 

36 


1,53252076 


1,55132822 


3Z 


1.57036648 


38 


1.58963838 


39 


1,60914680 


40 


1,62889463 



• 9 



3 



41 

4* 
43 

44 
45 

"? 
47 

48 
49 

if 
5» 

53 

54 

J5 

56 

57 

58 

59 
60 



The ■ 
Amounts (^ 

i^4S8uB48o 
1,6691^031 
1,68960414 
I 71035936 

1^ 73132904 

1,75257632 

1,77408^43$ 
i;79j85633 

1»8 1789549 

1,84020513 

118627885^ 
1,88564914 
I 90879027 
1,93221539 

1 95592799 

i>97993i6o 
2,00422978 
2,0288261^ 

2,05372439 
2.07892818 



■^1* ^, r-w, « 



I Vr Tfce -3Jr*/<? <£ the Monthly Amounts of i /, Ac. 



UU -The! 



cr 



1 

2 

3 

4 



.Amounts of 

> 

1,00407412 
1.0091648 5 
1.01227323 

i90i63963(f I 




The 
Amounts of 

1,02053728 
1,02469507 
1.028869^1 
1.0^306155 



ii5 






The 
Amounts of 



9 1,03727057 
10 1,04149634 
111 1,04573953 

\2\ 1.05 



■Mta 



, - '- • '■ . . . . * * ■ 

^jVO T E: The Amount of one Po««^ for one Day, im 
1^001336807225 *c. (fbund as that fei page 266.) But in the 
Fo]lovmig.Tahle ; I take only Niiw oFthofc Figure Sj as being 
fuffici^t'in Praaice, fot Computing the 'Inter eft of any Sum^ 
p6t exceeding Ow Hundred Millions ot founds. 

-i. . . .:^- V- Th© 



Ghap: 1 2 . Of CompottttP 91tttereft» 8rc. xy? 

V. The Tahle of the Z)/iyjf Amounts of i/. &c. 



U 

I 

a 

B 

4 
5 



. The 
Amounts 
of I A Sec. 



9» 



9 

lO 

II 

13 

U 
J^ 

i6 

17 
i& 

21 
22 

23 
24 

il 
36 

27 
28 
29 

JO 

32 

33 
34 

35 



1,00013368 
i»ooo26798 
I 00040109 
1,00053483 
t, 000668 5 3 

1,00080235 
1,00093614 
I1OO106994 
1,00120377 
1,0613 3761 

I900147147 
t,oot 60535 

1*00173924 
1,00187315 

1,00200708 

1^214103 
1,00227500 

1.00240899 

1,00254299 

1,00267701 
1^00281105 

i;oo2945io 
1,00307918 
1^00321327 
1.00^3 4738 

l.oo94«M? 
f, 00361 565 

1,0037498? 

1,00^88400 

1,00401820 



i««B 



i,oo4i524» 
1,004286^5 
1 ,00442091 
1,00455518 
1,0:468947 



36 

42 
43 
44 

_45 

4<5 
47 
48 

49 
JO 

<» 
<2 
53 
54 

5« 

H 
58 

59 

62 

«3 
«4 

67 

68 

<59 
70 



.The 
Amountsof 
iLScc 



T- 






1,00482378 

1,00495810 

1,00509245 
1,00522681 

1,00536119 

1,00549558 
1 00563000 

1,00576443 
1,00589888 

1,00603335 



1,00616784 

1,006)0234 

.1^006436^,7 

1,00657141 
1,00670597 

■ ' ■ ^ " 

1,00684055 

1,00697514 
1,00710975 

1,00724438 

1 ,00737903 

1,00751370 

1,00764839 
1,00778309 

1,00791781 

1,00805295 

•■ ' 11 ■ ■■ ». 

IPO81873I 
1,00932208 
1,00845687 
1,00859168 
1,00872651 

. ■■■ III m^^mmmm^ 

1,00886136 

1,00899623 

1,00913111 

1 ,00926601 

1,00940093 



' g The 
- .Amounts of 
n 1 1. &c. 

71 1,00953587 

72 1,00967082 

73 1,00980579. 

74 1,00994079 

75 1,01007579 

76 1^01021083 

77 1.01034587 

78 1,0104.8093 

79 -1,01061602. 

80 1,01075112^ 

81 1,01088623 

82 1,01102137 

83 1,01115652 

84 1.01129169 

85 1,01 142688 

86 1,01156209 

87 1,01169733 

88 1,01183256 

89 1,01196783 

90 2^01210311 

91 1,01223841 

92 1,01237372 
' 93 1,01^50906 

94 1,01264441 

95 1,01277978 

96 1,01291517 

97 1,01305058 

98 1,01318600 

99 1,0133314$ 
>oo 1,01345691 



lOl 

102 

t03 
I 104 

I 105 



1,01359259 
1,01372788 
1,01386340 
1,01399893 
1.01413448 



T 



■n- 



Days 



278 



algebra. 



107 

108 
109 



The 
Amounts of 
1 1, fee. 

.01440^4 
,ol454>25 

.01481352 



lyo 1494818 
,<(i 508386 

.OlS3«»7; 

,01^49100 



n8 
*'9 



*e6 
"7 
128 



132 

133 
134 
135 
136 

137 
13^ 



,01562*7$ 

,01603413' 
1,01616994, 

,01630578 ■ 
,0 1644164 

,016577521 

,Oi«7»349 

,01684933 

J3 1698527 
,01712123 
^1 725719 

,01739317 

,Ol7i2yl8 

[«o 1766531 
,0178012^ 
rf)lf9373' 
01807338 
,01820948 

.01834559 
[.01846173 
,01961788 
,01875401 
CI 889024 

,01902644 

01929S91 
01943? 17 
0195714^ 



The 
Amounts of 
il.Scc 

10197077s 
1,01984406 
1,0(998059 
1,02011675 

1,02035) 12 

1,02038950 
1,02052591 
I 0*166234 
1,02079878 
1.02093^24 

1,02107172 
1,02120822 

1,021 J44 73 
1102148127 
I 02161782 



161 


1^2175439 


16? 


1,02189098 


i^r 


i,024o^8 


j4 


1,02416421 


tf": 


1,02^30685 






,66 


102243751 


167 


1 ,0225 74 '9 


l6H 


1,02471089 


160 


i,o24S47tf» 


170 


5,02298434 



1,02312109 

1.02325787 

1,023394*^ 

102313147 

102366829 

1,02380514 
1,02394200 

1,02407888 
1,02421578 

1.02435270 

1 ,024489*4 
i,o246«6;9 
1,024763 5*5 
1,02490055 



Fart 11. 

Th^^ 
Amounts oF 

1.02517459 
1.025 3 1 164. 
1,02544870 
1,0255857* 
1,02573282 

1,0358*003 
1,02599714 
1 036 1 3436 
103627147 
1,02640866 

1,02654588 
1,03668310 
i,o3682ai<| 
^,□2695 762 
1,02709490 

1,02723221 
1.02736953 
1.02750686 
1,037644122' 
103778160 

1 02791899 
1,03805640 
i'o2Si93b4 
1,02133129 
1^28*687 5, 

1,02860624, 
1,02874375 
I 02888127 
1,03901881 
1,029 '5«37 



1,02929395 
1,03943 1J4 
1 02956916 
1.02970679 
1029*4445 
1,03991212 
1,03011980 
1,03015751 
1.0J939524 
1 O30.i3298 
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11 

226 
227 
228 
229 
2JO 

231 

232 
233 
234 

235 

236 
237 

238 
239 

240 

241 
242 
243 
244 

246 
247 
248 

249 
250 

251 
252 
253 

256 

257 
258 

't6o 

261 

262 

263 

264 
26$ 



The 
Amounts of | 
I /. &c. 



,03067074 
,03080852 
05094632 
,03108414 
,03122197 



,03135983 

,03149770 
,03163559 

,03 1773 ^C) 
,03191143 



,03204938 
.03218734 
,03232533 
,03246333 
,03260135 



,03273939 

,0328774* 
,03301552 

,0^315361 

,03329173 



,03342986 
,0^356801 
,03370617 

,0338443^5 
,03398157 



,03412079 
,03425903 

,03439729 
P3453557 
,03467387 



,03481218 
,0349^0^2 
,03508887 
,03522724 
.03536563 






,03550404 
,0356^247 
,03578091 

C3591938 

,0^605786 



p> 

v< 

11 

266 

267 

268 

269 
270 

ft wmiw 

271 
272 
273 

274 
275 

276 

277 

278 
279 
280 

287 

282 

283 
284 

285 

286 

287 

28S 
289 
290 

291 

292 
293 

294 
295 

296 

297 
298 

299 
300 

301 
302 

303 
304 
3051 



The 
Amounts o£| 
i/. &a 



,03619636 
,03633488. 
,03647342 
,03661197 

,03675055 

;036889i4 
,03702775 
,03716638 

>P3 730503 
,03744^70 



>m " 



,03758239 
.03772109 

.03785982 

,0379985^ 
03813732 



,03827609 

,03841489 
,05855371 

03869254 

,03883139 



03897027 

>039i09i6 

,03924817 
,03938699 

.03952594 



,03966491 
,03980389 

,03994289 

,04008191 

04022095 



,04036001 
,04049908 
,04063818 

.04077729 
,04091642 



,04105557 
,04119474 
,04133393 
,04147314 

04161236 



I 



? 






A 

306 

307 
308 

309 
310 

311 
312 
3I3 

3U 

111 

316 

317 

318 

319 
320 

321 
3«2 

323 
324 

325 

326 

327 

328 

329 
330 

332 

33S 

334 
335 

336 

337 
338 

339 
340 

341 
342 

343 
344 
I 34 5- 



The 
Amounts of 
i/. Sec. 

1,04175160 

1 1,04189086 
1,04203015 
1,04216944 
1,04230876 

1,04244810 

1,04258245 
1,04272683 

1,04286622 

1,04300563 

- — I ■ I III ■ J 

1,04314506 
1,04328451 

i,o434«397 
1,04356346 

1,04370297 

1,04384249 
2,04398203 
1,04412159 
1,04426117 
I, #444 0077 

1,04454038 
1,04468002 
1,04481967 

i»04495934 

1,04509903 

*^*— ^"—^ — ^ ■ * 

1,04523874 

x,o45 37847 
1,0455 '822 

1.04565798 

1 C45 79777 

1.04593757 

1/54607739 
1,04621723 
1,04635709 

1,04649697 

1,04663686 
1,04677678 

i,04(*9i67i 
1,04705667 
1,04719664 



Pa: 



aSo 



aiseb^a. 



Part II. 



The 
Amounts of 



MM 



1,04733663 
1,0474.7664 
1,04761666 

1,04775^71 I 

1,04789677 I 
1,048036861 

1,048176961 



A) 



«4 
355 
35^ 
357 
358 

359 



The 
Amounts of 
1/. &c« 



1,04831708 

i,o48457«* 
i»04859738 
1,04873756 
1,04887775 

1,04901797 
1,0491 «j82Q 





l-^g 


The 


1 • 


Amountsof 




ir 


I/.&C. 




360 


i,049?984< 




361 


i,0494387« 




362 


t. 0495 790* 


363 


1,04971932 


364 


1,049859^5 


365 


1,04999999 


. VisL 


1,05 



I think it necdlds to % any Thing of flic Ufe of theft Tahhsi 
lecaufc I take it for granted, that whoever undcrflands the Work 
of the foregoing Examples,' at 6 fer Cent. Caiinot but know 
bow to nu^e Uie of mefe TdbUs of 5 fer Cent. As Occafion 
lequires. , ^ . 

Thus &r concerning luch Annuities or Le^es^ Sec that are Z/- 
mtted hy any Ailigned Ttaie ; and 'tis Only fuch that can be comi^' 
ted by Theorems or certain Fules. However it may not perhaps be 
V/taccepnlle, to infert a brief Account of fome Eftimaies that 
have been Realonably made, by Ttrv very ingenious Perfons, a- 
bout the Proportion, or Difference of Mens Lives, according to 
their feveral Ages ; which may be of good Ufe in computing the 
Values of Annuities, or taking o£ Leafes fot Lives, &c 

Sir William Petty in his Difcourfe made before the Roydl Society 
(Anno 1674.^ concerning the Ufe of ©apWcate Pjopojtion, in the 
Life of Man and its Duration*, fiith, That its found by Ex peri* 
ence tlicre are more Perfons Living of between 16 and 26 Years Old^ 
than of any other Age or Decade of Years in the whole Life of 
Man (viz JO ur 80 Years.) His Reason for that Ajffertion IJhdt 
omit I butiu^pofingit true, he thence Infers, That ^t Roots dt 
every Number oi Mens Ag^s under 16 (whofe Root is 4) compa- 
red with the*6id Number 4 doth Ihew the Proportion of the 
Likelyhood of futb Men reaching the Age of 70 Years. 

As for Example, \ *Tis 4 Times more likely, that One of 16 
Years Old Ihould live to 70^ than a New-Bom Babei *Tis :j 
Times more likely, that One of 9 Years Old Ihould attain the 
Agi of 70 , than the iliid Infant, &c 

On the other Hand, Tis 5 to 4^ that One of 25 Years Old 
itill Die before One of 16 :. And 6 to 5, that One of :j6 will. 
Die before One of 25. And^fo on according to the Roots of 
any other declining Age, compared with (4,6^ the R6oi of 2iy 
which is the Year oirerfeQion according to the Senfe of oui^ 
Jbrn^ and the Age for wbofe Life^ a i>A^ is moft Valuable. .. 
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2. The Ingenious ^nyiGtesitMathematzci^ Captain JSdmund 
Hnlley^ {In Fhilofopb. TraxfaSi. Num. 196) doth with great /«• 
ifrijiry and 5Af/7/, draw an Efiimdte of the. Proportion of A&«s 
Lives, from the Mofrthlj) Tallies of the B/rfi&j and Funerals in 
Br^flawy tht Capital City of the Provrnctf ofSHeJi/i; Or, as the 
derrm^z^ call it, Schkjia* Whence he profrc^ that its 80 to i a 
Perfod of 25 tears Old will not Die in a Yc^ ; That ite 5^ to i. 
That a Man oi ao will Live 7 T^^r^ : That a Man of 50 Yeoir^ 
OlitritaLy reafonably exp«£l to Live 27 or 28 fc^r^, &c* 

Now from thefe and the like Prdforiions fhc juflly infers that) 
the Price of Infnrance upon Lhes ought to De Regulated j there 
being a gteat Difference between the L^e qStl Man of 20, and One 
of 50. For 'Example ; *Tis 10:? to I, that of a Man of 20 Dies not 
ixv^Te^y aiidbuc 58 to i, fet a Man 50 Years of Age. And up* 
on thefe alfo depenas the Valuation of Annuities for Lives: For it 
is plain, that the Purchnfer ought to pay only luch a patt of the 
Value of any Annuity y as ne hath Chances that he is Living. 

And for that Purpofe he hach taken the Pains {yohicb w/ix not 
A little) to Compute the foHowii^ Table ^ that flie'ws the Value of 
Annuities) for every Fifth Y«ar of Agf to the 70th. 




Years Purcbafe I Age \ Yearns Purchofe 
— ^-. -^j — b ^ 

10,28 25 

30 

35 

40 

45 



YeartPtircbafe\ 



13.33 
1^2,78 




The fame Ingenious Gentlethan proceeds on, and fhews how 
to S/Ifm^^e or tind dne Value p( Tw6 LiveSy and then of Three 
JJvesy which being too long a Difcourfe to be recited here^ I 
have, for Brevities fake, omitted it ; and Ihall only add this ie« 
rious Obfervation. , 

Viz. How unjuftly we Repine at the Shortncfi of our tavesy 
and think our felves wrong d if we attain not to Old Age ; 
whereas it appears, that the One Half of thole that are ©ojn. 
Die in Seventeen Years Time. For by the afore&id Bills of 
Mortality at Brefldw, it was found, that I238 were in that 
Time reduced to 616^ So that inftead of Murmuring at what 
we call a Short £i/V, we ought to account it as a great Blct 
fing that we have Survived, perhaps by many Years^ that Pe^ 
riod of Life whereat the one half of the whole Race ot Mankind 

does not Arrive. ' * 

O Secim 4< 



Sea. 4, Of Turcbafng if ree4>o]B, Or Kcal COatw 5 

4il Campcmnd Interqfi. 

All Free-bold or ^^4/ ^^f ^/, arc fuppofed to be Purchafed or 
BMttht to continue for Ever (viz. without t^ij limited Ttme^i 
TlSeforc the Bufinefs of Computing the true Value of fuch 
Efta^Sj is grounded upon a Rank or Series of GtometrtcMl 
Profortiofuas continuaBy Decrtapng, ad hfinitunL 

Thus, Let Pj «, 2C, Denote the iamc Data as in the 

u u u u u 
laft SeBion. Then the SmVj will bc,^ . ^ - y,- j^' jp;- 

and fo on in ^ untfl the Laft TtfrmxsiQ. Then will P — o 

(viz. i^ be the Sum ot all the Antecedents. And P ^ 

ivill be the S/jw of all the Consequents j Thercfi»e k wil 

be, «: 4 :: P : -P —y which produces J° if — » = i'. 

This Equation afibrds thefe folloxvihg Theorems. 
Theorem i. P R^Pzuu. Theorem 2**[ jtZTT ^ "^^ 

ThBprem 3.^ p^ — ^* 

Example. Suppofe f Free-bold Eft ate of<j<^ U Yearly Rent wert 
fo he Sold; what is it worth, allowijtg th^ Buyer 6 per Cent. &c. 
Compound Intereftfor bis Money / . . 

In mis Queftion there, is givei^ »s3 7^ •if i:rI,o6 T©. fiiid P. 
Per Theorem 2. Thus X — I = o,o6) 755= u (1250/. z=zp. 
the Anfwer required. And fo for a»y of the reft as Occaiion re* 
quires. But if the Rent is be to be paid, eidier by Quarteiiyy 
Or Half Yearly Payments f . - 

Then R^L^ij06 £ox Half-Yeariy^ ^ .^«4.^^ r * 
. And if=^:Vj,o6for(?«4rf^^K"'^^'^^ 

r-ffrs 1,08 fot Yearly : } 
Or ^ ^ — v' 1 ,08 fot Hal/'Ye/trly > Payments at 8 per Cent. 

C R :=z^ : \^ I fiS fot Quarterly X 

The Rke is to be underfiood for any other propofed iP^f^ ^f 
hitereft either Greater^ Or //^j than 6 />^r C^«f. 

The Application of thefe Theorems to Praftice, is fo very 
Eafic, diat it's necdlefi to iitfert more Efcamfles. 

AN 
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PART III. 



C H A R L 

Of iB^mettical Befitittiow, &c, 

SeS. I. Of Hints 5 and jXnski ♦ 

Atpoint i&^//5p «o P^i : That is, a Gemttrical ft/fii is 
not aiijr Quantity^ but only, aii AffinabU Plac0 in aiiy 
Quantity^ denoted by a Poi^ti\ j j^ 

As at A. and A f^- •^* 

Such a Pldee may ie conceived fo Infinitely Small j as to it void 
tfLengtbf Breadth ami Tbicknefs ; And therefore a Point may 
J>e fidcTto have no Parts. 

^ A line, is called a (Siuantity (£ ^n^ Ditnenfiony beeanfe it 
may have anjr fuppofed Lengthy but no Breadfi nor Thipi^fsj 
being made 6r Reprefented to the Eye^ by the Motiom of a 
feint. 

That i% If the Point at -rf^, be Moved (upon the fame . 
plain) to the Ptf/^^ at By it will defcribe a liney wbi^ 
Rigfjty or Circular y (viz* Crooked) according to its Motion. 

Therefore the Endsi c^ timU of a 21i«^ are Points. . 

• 

3. A ttfobt line, is that Line which licth £t;i?« Qr Strei^bt 
betwixt thofe Points that Dmit its Lengtbyhckxgth&Jbmt^ft fjne 
that can be drawn between any Two\ j » 

joints. A^ib&Line AS. f "^^ 

Therefore hetvneenany Taoo Points^ there ca» Ue^ or Ife Dramm 
hit one Right lin^^ 

<) 2 4^ 
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4. A Circular, CVoo*^?^/ or flDbU^tti Zi«^, is that which Lies 
bending between thofc Points which 
Limit its Lenffby as the JLi;2<^/ CZ) 
or FG,8cc 

Of tb(ffe kinds of lines there are 
various Sorts : hut tbofe of the Circle 
parabola, EHipfis, and Hyperbola 

are of tnoft giwral Ufe in Geometry ; ^ which a particular Ac* 
count Jball be given further on. 

5. tdarallel I4tie0, as thole that ^ 
lie JS^aJly Diftant from one another 
in all their Parts^ viz, fuch Unes as ^ 
being Infinitely extended (upon the 
fme Plain) will never Afeet ; As the ^ 
Lines A B and a hy or CD aiid e d. ^ 

6. iinef not ^aralltl, but Jx^m^ (viz Leaning) one 
towaKK another, whether they are 
Eisht Unesj or Circular UneSy will 
(it they are Extended) Meet, and 
make an Angle ; the Point where 
they Meet is called the Angular Point j 
As at A* And accordine as fuch 
Lines ftand, nearer or furtker off 
each other<» the ^«'j^/«' is faid to be ^ 
Leffer, or Greater, whether the Lines 
that Include the jf^i^fe be /^«g, or 
^Aorf. That is, the Lines Ad, 
And Af Include the fame !^«5& as ^ i5, and ^C doth j not* 
withflanding that ^^ is Longer than Ad, &c. 

-jr. All Sltmlef Included between Right Linesy arc called 
IRigjbt lind Angles ; and thofc Included hevween Circular Dnes, 
Tat called Spherical Angles. But all Angles, . whether iP/^/?J lind 
pr Sphericaly fall under one of theft Tibr^c^ penpminations* 
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ns.i^Aa ^btufe angle* 



8. A iticlit Unsle is that which is Included. t«t\vfs|: ^teo 
jMUfyj^ JUeef oiif aoQthec jPerPtf«{ifeuI(ir, * ' ' 

That 
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That is, When a Right4int: 
as B Cy Meetf with another 
Eaght'^ line as A JBj fo dire6Uy 
as that it neither Incline f nor JD^ 
cjines to one Side more thaq the 
ether, but makes the An^es on 

both Sides of it^Ejualy as at at,*; ^ ^1^ , j 

Then arc thofe Avgles called C 

wRii^i^f AffgJies ; and the Z/p!r^i lb . 
meeting are laid to be Perfendicular to each other. 

That is, ^r, and Cj5, are Perpendicular to Z)Ci as wdl 
as Z) C" is to ^/fi&^r or hoth of them. 

p. An ^tuft 4llng(r is that which is Greater than a i?/]sjtf 
^ajj& Such is jjhe yf«g/i? /«f/«- 
^t*^ between the Unes A C and ^ £ 




10. An Hcute ^Insfe is that .4 ^ 

which is i^yj than a Right Angle 

As the Angle Included between the tines CB and CZ). 

Thefe Two Angles arc generally called i>Wttlue Angles* 

* 
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&5. 2. Of a Citcle, &c. 

Before a Circle and its Parts are Dtf fined ^ it will ie convenient 
to give a hrief Account of Superficies in general. 

I. A ^upctfcfei or fettrfacB is the upper, or very Out-ftde 
of any vifthle Thing. But by Superficies in <Beoiiietrp, is meant 
only fe much ot the Out- fide of any Thing as is Inclofed within 
a i/>f, or Z»^f, according, to the Form or Figure ofthe Thing 
Defigned ; and it is produced or farmed by the Motion of a £/^fi?, 
as a ili»^ is dtffcribed by the Motion of a Poi/zf j thus : 

Suppofe the Une A B were equally 
Moved (upon the fame Plain) to -^pr== 
CZ); Ttoi will the Points at ^ and § 
jB Defcribe the Tfco ZzVxt- j >^ C and c§ 
jBZ); and by fo doi^ig they will 
form (^and InclofeJ the i^u])er6ci€« or F/^«r^i ^ B CB, be- 
ing a Quantity of Two Dimenfions^ viz. it hath Length aixi 
Breadth^ but not Ihicknefs: Confeguently tlje Bounds or Unfits 
pj^ a Superficies are Lines^ 

• ■ .'■ " Note, 





^S6 eUmtntti of mtomtttt* Pan. Iii. 

Note, The Superficies of any Fi^^re, ?^ ufually cattetits «wa. 

2. A Sircir is a /'/^w RegiAar Pi^ej whofe ^^^ f i l^niei 
or limited by one continued ite^, calkd the Circamfi^ltBllce 
or ^triff^ttt of the 0>f/<?, which may be thus Defended or 
Drawn* , . , • 

Suppofc a Hight Unej as CjB, to have one ot its ^- 

Ifeam Points, as C, fo fixt upon any 

PAfiv, as (that the q;:hcr P.eint]^ B may 

yfcfrv^ about it ; Then if the Foim at B 

tc Moved Round about C«^o« ; fi&^ yJow^r 

J*/^r»^ it wUl Defcrihe a Um equdlj Z)/- 

y?^r in all its Ptarts from die Po/^rf C^ 

which will be the Circumference br Pm- 

jpfe^ of thit Circle*, the foW C will be 

It's Renter, and the contained Sface will be it's Area, and the 

JRitbt Lime CBy hj which the Circle is thui Deferred, is 

catled HaUnf • 

Confcflary. 

From hence 'tis Evident, That an Infinite Number of Right lines 
may he drmxmfrem the Center of any Circle to touch it's Periphery, 
which wiU he all equal to one another, becaufe they are all Radius s. 
And with a liftte Confideration it willie eajte to conceive that 
ni^ more than Two equal Right lines can he drawn faom any Pdnt 
trith a Circle to touch ifs Periphery, hut from the Center only. 
(9.^.3.) ^ 

3. Ofqual Ctrclw are thofc whidi have Eqttal Radius s ; for 
it's plain by the laft Definition, that one ana the fime Radius 
(as C B) muft needs Defcrihe Eptal Circles, how many foc- 
ver they are. 

• 

4. The Diameter of a Circle, is 
Jv)ice its Radius join d into ont Right 
Line, z% A B arawn through the 
Center C, and Ending at the Peri f he-- 
ry on each &de* 

That is, the Diameter divides l3at 
Circle into 'Ri'O equal Parts. 

^. A ^etiUch'dle ^vi^ Half a Circle) is a Figure Included 
between the Diameter, and Balf the Periphery cut off by 
1^ Dimeter I K}i 4 D B. 
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6. A iltttaUtattt is ay'st Semicircle, viz. piic «i«wrr^ of a 
Of &• ; and it's made by the Radius 
(zs DC ftanding Perfendi0ilar up- 
on, the Diameter at the Center C,. 
cutting the Periphery of the Semicircle 
in the middle, 9s at Z). Therefore a 
(Quadrant, Or half the Semicircle^ is the 

Meaftore of a Right Angle. 

t' 

7. A ChijH Une, or the Sultenfe 
of an Arch, is any Right Line that f»fi 
the Cfrrfe into Two line^al Farts, as ijpe Tane S G ; and ii 
always t^fs than the Diameter. 

8. A S^mem of a GVr/^, is a Figure Included bctwilt the 
Chord and' that Arch of the Periphery which is ra/ (^ by the 
Cboo'd: And it may either be Greater, or i^Ti than a SemiciftUi 
As the Fi;g«ri? SA/G or SDG. 

9. A &ttUnisz Figure Includedhttwttnlh)oRMlius'sck'6m 
Circle, and that -<4rr^ of its Periphery ^ « 
where they Touchy as the JF/^ar^ -^Cjg, ^ ^ 
Ahd the Arch AB is the Meafure of 
the Angle at C, Included becwixt the 
Radius s AC, and j8Cl 




Note, All Angles of SeSlors are c^h 
led AngTes'at the Center of a Circle. 

10- An jllngle in the Segment of a Circle is ?h3t whi^h if 
Included between 2^0 Cborefs thdX. fkiny fiOtti ^«^ and the j(Ju«^ 
i'o/^f in the Periphery, as ai Z), and meft with the* JEV«ii o^ 
another Chord Line, as at F 3iiid G. 

That is, the Angles at />, at F, and at^ G, are c^ljp^ 
><»g/^^ at the Periphery, or ^/^j/^j Standing on the Segment 
rf a Circle. 

■ " T " . " ' ' ■ ' I I I I J I . ■ M n ■■ I n I » ■ my I I 

*T&^^^ (?r^ Two Kinds of Tria^igles, viz. Plain and Spherical; 
Put/Jhall not give any Definition of the Spherical, }ecaufe iby 
more immediately Relate to Afironomy. • 

I. A piafn Ctfahgle is a Figure whole Area is contained 
%vithin the Lijnits of Three Right Lines o^XtA Sides, Including 
Three' Angles : And it may^ be Divided,, aad takes it. "tiaji^ig 
cither according to its Sides or Angles. 

I' By 
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f. By its f&tDes. 

2* An arqufleteral ITrfangfe i% that 
rAidi hath all its Three Sides equal, 
as the Fiffire ABC 
'nat\SyAB = BCzzAC 



2. An SifoceUi Crfanttle is that which hath 
cmy Two oi its 5i<a/I?x JE^^/ as the Figure 
BdG. That is, jBZ) = Z)ff ; but the TAiV^ 
SfV^ BQ niay be cither Greater or Z^^i, as 
Occalions requires. 

4. A dcalebouf Vrfangfe 
IS ^ which hath all its Three 

Sides Unequal ; 

iiii as the Figures HKM. 



1. By its iStngles^ 

5. A ItlrttcanaUD Triangle^ is 
that which hadi o^t? Right Angle ; 
That ;is, when Two of its ^/Ve*^ arc 
Perfendicular to each other, as CA 
is fuppofed to be to JS A. Therefore^ 
tfie An^e at ^, is a ^/;g£^f Angle^ 
Per D^^. 8. S^(5?. i. 

Note, The hngeftSide of every Right-angled Triangje (as BC) 
is called Hfpotenu^^ and thi^ Longeft of the other Tv^o Sides 
which Include the Right Angle (as B A) is called Safe: The 
Third Side (as CA) is called Catbetus or Perpendicular. • 

6. An Qbtntt^^ti^tti Triangle ^s 'that which hath one of its 
Angles Ohtufe^ and is called an Amhlygonmm Triangle. Such 
is the Third Triangle HKM. 

7. An 3Iciite?an3lct> Triangle is that which hath all its AnAes 
Acute^ and its called an Oxygonium Tria^zgle ; Such are the Firft 
and Second Triangle sABC, and BDG. 

Note, AllTrymgles that have not a Right AngJe^ whether ihej 
are Acute ^ or QbiufeyMre in General TmnSy called OHique Trian* 

gles^ 
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7fs, wit bout any other Diftin&ion ushefore. And the Long? fi 
*ide of every Ohlique Triangle ^ is ufually called the Bafe j the ^ 

fber JwQ are only called Siaesy or LegSi 
8. The 4l|tllttt)e or VnatK of any Plain 

Triangle J is the Length of a Right line 

let f^ Perfendicular from any of its 

Anglesy upon the Side oppoike to that 

Angle fiom whence it falls ; ^ And may be 

c^ither within, 01 without the TriangUy 

as Occafion requires, being denoted hj 

the Two fricltd tines i|i the Annexed 

Triangles. 
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Se8. 4# 

!• A SbHtMXtj is a plain regular Figurey 
tvhofe yi^^fl is Limited by i^'oi^r equal S/^^^ 
^ Perpendicular one to another. 

That is, when yf J5 — £C= CD = Z) 4 
and the Angles A, JB, T, Z) are all ^j«^i; 
Then it's ufually called a Geometrical 
Square. 

2. A ll|)Otnliu# or diamond Hie 
Figure, is that which hath Four equal 
Sr</^i, but no Hight Angle. That is^ 
a Hhomhis is a Square mo^ed out of its 
iP/j;i&f Pojition, as the Annexed Figure* 

^. A itectatiale, Or a i?7jj)&f /wr^fc^f Paralleh^m (ofictt cal- 
led zsxOhlongy otlong Square) is a B C 

/V>«rr that ha th Piwr Right Angles, 
and its TtcK^ Oppojite Sides equal, 
i;fz. J? Cz= HD BndBH = CD. fi 




4. A i^t^omboilKjiL is an OHique^nngled Parafielogram^ 

That is, it is a Pafaltefegram Moved ST 

out of its Right Pofition^ like the \^ 
Annexed Figure, • , 

5. Thc»ltlttttteor Height d^ ^n^Oi^lique -angled Parallelogyami 
i)rz.tM}tv of the Rhomh^s,oT Rhomhoides ' 
is a Right*lvee let fall Perpendicular from 
any -rf^rg/^ upon the Rrfl? opfojjie to that 
^^& ; and may either b6 Within or widi-^ 
out th«i Figure. Asi the Prick" d-Unes in 
ibfi Annexed Fipre* 

t^ p 6. AH 





ago €letnetit0 of eeomettJ^, Pan iii 

6. All FourfidedFig'iresj which 
differ from thofe heforc-mcntion d, 
are called ^[tft^t^la. 

That is,* when they have neither 
Oppofite Sides, nor Oppofite A^glesy 
jEquah^ As the F/g^^r^ A BCD 

7. A Ri^htAine drawn from any An^e in a Fo//^ ^^^i/,'^Z' 
to its oppofite A^gle, is called a Ptngonal £i«^, and will D/z;/^ 
the ^r^^ of the ^^^r^ ijito T^o Triangles, being denoted bj the 
Prick'd'lme AC in the iaft F/g^^'^- ' 

8. All /fi^i&f Sia^^F/^m that have more than Pmr Sides, 
are called PolygonSy whether they be Beguhr^, or Irregular. 

p. A ftcgnlar f ot^fton, is that which bath all its Side^ Emdj 
ftanding at Equal Af?gUs ; and is nana*d according to the Num- 
let ot its Sides (or Av^es). That is; if it have Five Equd 
Sides, it is called a ipantaftott ; if Six Equal Sides, it is called a 
!5eyagon ; il Seveu, it is a l^eptagon ; it £/^Z?f , it is an fiDrta* 

aoit, &c.- 

^ -Note, All Regular Polygons may he infcrihedin a Circle. . 
Ti^f is, their Angular Points, how many. forever tbefhAvey wiU 
a%juji Touch the Circle s Periphery.- ; , -^ . 

lov An 3lrresuUi: taol^flonis that Figi^re which hath m^J 
' unequalSides ftanding at unequal An^s ^ 
(like unto xk^it Annexed Figstre^ or other'- . 
wife) ; And of fuch Hind of Polygons . . 
there are Ijt. finite Varieties ; but thdy may 
all be Reduced to Regular Figures,, v^ 
drawing Diagonal Lines in them, as fliaU 
be Ihewed farther on- . .if 

Thefe arethe moft General 2ind Ufeful Definitions thatro«- 
cern Plain or Superficial Geometry. 

' As for tliofe which relate to Solids, I thought it convenient to 
omit giving any Account of them in this Place, bccaufe they would 
.rathe^: J°««:i?^id ^i»^the IJ^neriiim Improve liim, until he 
has g^iin^d -^ competent K?iowied^e/Hi the « moft ufe&il Theorem 
concerning; Superficies, fcr then thpfe Definitions oiay be mprc 
^^zj^/)^' underftooO, and will help to fowiii ^a-r/^^r^r Zj^isvi of their 
rtffpeSlive Solids, than ]^ foible to coi^lve of thpm bcfcic^ 
and the*efbre I have reftrved cbofe D^fini\ims uiitU WF come to 
the Fifth Part. 

SsSt. 
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Se3. J. Of fucb %ttm as are getter ally ufed in Geometry 

Whatfoever is propofed in G^aw^f^^, will either b6 a JptoMem * 
or aCb^ajem. 

Both ^vhich EucHd includes ih ^t general Terms ot Pref^fithn. 

r.A ^wAtm is diat vrhich propofis fomething to htLove^ an4 
Relatisspdwlfifmediaiely tQ JPraSlienl^thsLViSpeeulatm Geometry; 
That i$y k 3 generaHy of.fuch a Nature as. to be performed. by 
fomt known or Common Received Rnlesy without any regard had 
tQ th^r In^entionrs^ or Demon fir aiions* 

A ca^teoiem is whtn ^nftommon Received Rule j or any jAS?to 
ProppfiMn is required to -be Dim»nfiratedy that fo it may from 
thertceforwaxd become a certain Rule to be Relied ijpon, in 
PraSiieey •■ when OOcaiion reqviires it. And thir^fore fe ve ral Rule s 
SM:e oftto called 'Theorems^ by. which f Nations ^ in ArithffieUck, 
ajid CQHclufions in Qeemetry are ferfornid. . . 

:NcMte,.:2BylD2mon(tratlon is under fimd the hi^eft Degree of 
Proof thai human Reafon is capafle of attaim^g^ tOy hy aT^ain of 
ArgummeniSj deduced or drawn from fuch Plain Axioms^ and 
other Self-evident Truth Sj as cannot be Denied hj any One that 
confiders them. • 

•A J^ottinatr, or ftCon(tst9ixV9 " {omt Confequent Truth drawn, 
01 gained from any Demonfiration. 

A JLwiro'a is the Demon fir ation of fome Premises laidiiown, 
or propofed as Preparative to Obviate and fliortcii the Prvtif of 
x\t Theory under Gonfideration. -: • 

A g^cboUom is a hrief Commentary^ or Ohfervation mad^ upon 
fome precedent Difcourfe.' 



N. B. / advife the Youn^ Geometer to he very perfeSl in ths 
Definhimi^ viz. ' l^ot to rsjtfatisfied with a hare Remerrthravce 
of them^ hut that he Endeavour to gain a clear Idea, or Un* , 
derftanding, of the Things defined ^ and for that Reafon, I have 
leen fulkr in every Detinition than is nfuaL 

Andihat he- may know from wheiue mofi of the followivg 
Probfems, and Theorems contain d in the Two next Chapters are 
cMeSledi I have all along cited the Propofition, and Book of 
Eulki's Elements, *where they may he found. 

As. for In fiance^ at Problem 1. thsre is (^. e.i.) V)hicb 
Jhev^Sy that it is the Third Propofition in Euclid's Firft Book. 
The like mufi he underfiood in the Theorems. 

^-' •' P p 2 CHAP. 
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CHAP- II. 

• The Firft JKufiimeilto, or Leading ^nd Pr^aratmj 

^yMttM^ in P/^in €feoitutrp« 

/« ori'^ fo f erf arm the following Proilemsy the yomg Geot^er 
ought to he frovidedwith a thin ftr eight Ruler, made either of 
BrafSf or Box-wood ; and Two Pair of very good Cmpaffisy 
viz. one Pair cdled Three Pointed ComfaJJesy heing very ujefd 

for Drawing of Figures or Schemes^ either with Hack Lead or 
Inky and one Pair of plain Comfaffes with very fine Poifets, to 
Meafure andfet Off Di fiances j alfo he Jhouldhave a very good 
Steel Drawing Pen : And then be mayfroceedto the Work vdth 
this Caution j That he ought to make htmfelf Mafter of one Pro^ 
Hem before he undertake the next. That is, he ought to under^ 

fiand the Defgn, and, as far as l^e can, the Re^on of every 
Problem as well as how to do it, and then a little PraSice wiU 
render them very Eafy, they being all grounded upon tbefe 

following Poftulates, 

^ftame or petittoiw. 

X. Tlat a Right4ine may he Drawn &om any one giv^a 
point to another. 

2. That a Rigbt4ine may be Produced, htcreafei, <ar made 
Longsr from either of its- Ends. 

:}. That upon any pvcn Point (or Center) and with aqy given 
Di fiance (viz. with any iuitiittf ) a Circle may ^e iefcribed. 

PROBLEM L 

^0 P^ghtAines being given ; Jo find their Su^ and 

Difference, (^.e. .j) 

Let the given Lines be X^ ' ^ 'C 

Make At Jhortefi Line bsCB, ^. /* ^\ 

Radius, and with it Describe a ? 5 ' r""^' ^ ^ 

Circle 5 From it3 Center C ttt Off ^i Jl)\ '" t 1 " 
the other Lane A C, zxidijoyn y ^ ^ v* t / 

A C £ with 2L Right-line. Then /*.... .^ 

wm AB — AC -\r CB; and ""• 

AD—AC^C£^, As was re- 
Aiuricd. PROf 



Ch. %. The FirftEttllimetttja;or|&rot)lem0^ ^9l 



PROBLEM n. 

25 BifeSy •f Dhide a RigMine given (as AB) inio Two 

Equd Parts* ('lo. e. i.) 

From both Ends of the ^vcn Une (viz. A and B) with any 



-.D. 






S 



yjp^^ 



Radius Greater than Half its Lengthy 
defcfihe Two Archesy that may Crofs 
eaidi other in Two Point Sy as at Dyand 
F ; Then /oy« thofe Points DyF with 
a Rigbt'Iine ; And it will Bifea the 
I^fver .^ £ in the Middle at C^ t^iz. 
k will make A C z=i CBi As was - 
required . 

PROBLEM m. 

T(0 BifeEi a RightAind Angle giveny into Tvk> equd Angles^ 

(9. e. 1.) 

Upon die Anmdar Pointy as at C, with any convenient Radius, 
defcriie an Arch as AB ; And fiom 
dioie Points A ^md jB, Defcribe Two 
equal Arches Crojfing each other, as 
at Z), Then/oy» the Points C, and 
Dy with a RigMt^liney and it will 
JSifeStht Arcb A £,and confequently 
liie ^^^7^ 3 As was required 

PROBLEM IV. 

Af a Point Ay in a Right4ine ffven A B. To make 4 
RightAind Anghy Equal to a Rigbt-Und Angle given C. 

Upon the given Angle Point Cdefcribe 
an Arcby as F Py (dialling C D any 
Radius at pleafure) and with the fame 
Radiusy Defiribe the like Arch upon the 
g^ven Point Ay as fd. That is, make 
the Arch fd Equal to the Arch FD ; 
Then Joyn the Points Ay and / with a 
Riffht'iine^ and it mH Form d^e Angle 
jrcquired. 
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_ ^-■«-_ * 

PROBLEM V. 

KDraw a Right-line, asFD, fordid, to a given ftigbf^Unf 
A By that Jhallfafs tbreugb any affigntd Pointy as atXy viz* 
at axy Diftance required (.^i» e» i.) 

Take any convenient Poif^t in the given Liftey as at Cy (tile 

fiirthcr ©if AT the better); make j/. '*,.,]^ ^ 

Cx Radiusy and with it upon ^ ~/ \ '^ '-^ 

die Point Cy dcfcribe a Sfwi- . -, \ 

€inUy^HMx N. Then make A — -75 •— — '^i— — rB 

the Arch HM equal to the \ -" ^ :://^' 

Arch X iVj. through the Points M and x draw the Rigbt^lin^ 
FDy and it will be Parallel to ihtLine ACy Ai was required. 

PROBLEM VL 

3^ f^t fall a Ptrpeitiictdan, aiCxy uponOsghen. Rig^ht^lini^ 
AB» from any aj/igned Pjoini .that is not in ity as from C 

Upon the given Point C, Defcrihe (uch an Arch of 2i' Circle^ 
as will Crofs the given Line A B in . 
Tixio Point Sy as at </, and / ; Then . 
BifeSi the Dijiance httwctn t^ofe 2?o(?. ; 
Pc^fe/j fl^, / (per Prok. 2. ) as, at' x. 
Dram the Right-line Cxy arid it will . \ ^ 
be the - Perpendicular required. ^ >^ ~^ . .._ ^ 

. PROBLEM. Vn. 

TaEreSi orRaift( 4 Perpendicular uf on , the End of any given 
Rigbi'liney as at B ^ Or upon any other Point ajfigned in it. 
(II. e. I.J • . , ■ 

Upon any Point (taken at an Adventure) out bF the given 
Lingy as atC, defcrihe fuch aCirflf^^^ . ....v-.*-.. 

as will, pafs through the Point from 
whence the Perpendicular muft be ., / k'.. 

Raijedy as at EXvix^^make CB /?4-, ^ - I (Ijf 

diuj^; And from the point where the • \ ,%•"/•:'... 

Circle cuts the piven Line^ as at Ay '- '•;■''"' ,, ^ ',''\ 

draw the Circle's Diameter A CD* ^ '-.. ♦ - ,. * -^ 
Then from the Point D, <//-^«w; the ''''"' •- 

Right'Une D By and it will be the Perpendicular as was 
required. 

PRO- 
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PROBLEM VHL 

To Divide any given Ri^ht^iney as A £, into any propofed 

^Number of Equal Parts (^lO. tf. 6.) 

At the Mxtream Points (ox Ends) of the given Line, as at 
A and B, make Two equal 
Angles (hf Pro}?. 4,^ continuing 
their Sides ^ Z), and JS C to 
any iufficient L^«g^j& ; Then up- 
on thofe Sides, beginning at the 
Points Ay and 5, fet oS the pro- 
pofed Nurnbet di equal Parts 
(fuppofe thek <^.)\i JRighUines^ 
be drawn (crofs the given Line) 
from one Point to the other, as 
in the Annexed Figure j thofe Lines m\\ Dhide the ^ven Line 
A B' into the Numbfr of equal Parts required, 

> -^ PROBLEM JX- 

• • • 

To Defcrihe a Circle tbatjhall pafs (or cut) through any Tbrett 

Points given y not tying in a Right 'line. 
As the Points AyByD. 

7oyn the Points B.A, and B D with Rigbt^Unes^ then 

Biiedt both thofe Lines (per Problem 2.) ' A 

The Point where the bifefting Lines L...s'/ ' ''\%. 
' meet, as at C, will be the Center of the 
Circle required. 







•"»'hr* 



:\ /.; C > 



The Work of this problem being well •,. .;'*.\ X-* 

underftood, it will be Eajie to perform f 'X^ ^.x"* 

fhe Two following ; without any SrAf/«d^ JD *** 

i>iz. I. To find the Center of any Circle given, (i. e. 3 J 

By the iaft Prob. 'tis plain, 'that if Th^ee Points be any where 
taken in the given Circles Periphery^ as at Ay By jD, the Center 
of that Circle may be found as oefore. 

> 

2. Jf a Segment of any Circle be given ; To compleat or Defcrihe 

the whole Circle. 

This may be done by takiing any Three Points in the gi^eii 
Segment's Arch, and then proceed as before, • 

PRO- 
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PROBLEM X. 

Vp^ a RightMne given j arAB; lb defer tie qn EgfiiJaieral 

Triangle, (i. e. i.) 

Make die given Line B^iusj and 
with it, upon each of its Extream PointSy 
or Ends, as at A, and jB, dcfcdbe an 
Archj viz. A C, andjBC. Thenjoyn 
the Poifits y< C, and £€ with Eight-' 
Unes^ and they will make the Triangle 
required* ^ 

PROBLEM XI. 

Three K}gbt4ines ieing given ; Jb farm tbem into a Triangle^ 
(provided an^ Two of tbem taken together^ he Lmger than 
tbe Third.) ("22. e. i.) • 

Let the given Lines he 

Make either of the Jhorfer 

Linesy 2iS AC, Hadiusy and 

upon either End of the Longeft 

Line J as at Aj defcribe an 

Arch ; then make the other Line C JS Hfdius, and upon the 

other End of the Longeft Side, as at 5, defcribe another Arch to 

arofs the Firft Arch, as at C ; Join the Points C A, and C JS 

with Xigbt-lines, and they will form the Triangle required, 

PROBLEM XII. 
Vfon a given t^jght-Une, as A JB, To form a Squa^-e. (^46. e. i.) 

Upon one End of the given Line, as at £, EreSl tbe Per^ 
fendicular B D, equal in Length with _. 

the given Li>^, viz. make BD^=^AB; ^ 

that being done, lyiake the given Line 
Radius J and upon the Points A, and D, 
defcribe equal Arches to crofi each other, 
as at C ; Then joyn the Points CA, and 
C D with ^rght-lines, and they will form 
the Square rcquiredr 
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PROBLEM Xm. 

Tb)« Une^at Right-lines leing given ; To form tir make of t&em 

a Right Mgled Pdrallehgrdm, 



Let the given Lines Be S '^ 



B 



ypon one End of the Longefi 
Line J a^ at jB, EreSl a Pcrperf-' 
dkular of the iame Length with 
iiicjhorteft Line B C; Then 
fiom the Point C draw a Line 



L^ 



D 



A 



n-C 



1 

-J ,^ 



feardlely and of the fame Length to y^ £, t^iz, make DCssAB. 
Joyn J3 vi Vvitfa a Rigbt^Une^ knd it will form the OHo»g or 
raralleloffram rcqfiixed. 

'■'.■•' 
As for Rhombuslj, arid RhopnbcMdes, to wit, Oblique-angled 

Par^lelograms, they are made, or defcribed after the fame Man- 
ner with the Two laft Figures ; only inftead of Ereding the 
Perpendiculars, you nhift fet off their given Angles, and then 
proceed to draw (heir Sides Parallel, @r. As before. 

PROBLEM XIV. 

In any given Chrdey To infcrihe or make d Triangle j whofe Jnglei 
Jhall be Equal to the Angles of a given Triangle. As th:f 
Tria?!gle FDGy (2.e.j^^ * 

Note, Anj Right-lind Fiffire isfaitito yinfcf^iiedinaCitiUj 
vcben all tie Angular Points of that Figure . do jufi Tmch the 
Circles Perifberj. 

Draw any Right-Une (2sHJC) k) asjuft to touch the Circle^ 
as at -^; Then make die Apgle 
K A C equal to any one Angle 
of the sivenTrifl^^fr (as D FG) ; 
And the Angle HAB equal 
to another Angle of the Triangle 
(as D a F); Thfen will the 
^ngle B A Cht equal to the 
Angle FDG. Joyn the Points 
B and C wfch at Right-line^ 
and it wiD form the Triangle required, 

Q q PRO-- 
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PROBhEM XV. 

/« iuiy given Triangle, as ABDjTo Defcrihe aCircU tbaJbaU 

touch all its Sides. (^4. e. /^) 

BifeSt any Two Anglm of the 
Tri angle y as ^ and By aiid where the 
biffing lines meef:, as at (7 will be 
the 0^?f^r of the CiVffe required; and 
its Radius will be the neareft Difiance 
to the Sides of the Triangle. 

PROBLEM XVI. 

Jh Defcrihe a Circle about anygien Triangfe. (\*e,^). 

This Problem is perfbnn'd in all Refpeds like the Ninth, 
VIZ. by Bifeddng any Two Sides of the given Triangle j the Peine 
where thofe bifefling lines meet^ will be tbe Center of the 
Circle required. 

PROBLEM XVn. 
. To Defcrihe a Square dhout any given- Circle, (y. e../^) 



F: 




Draw Two Diameters in the given 
Circle, As D A^ and E By at Right 
Angles in the Center C ; And with the 
Circle s Radius C Ay defcribe from the 
Extream Points of the Diameter y Ay By j) 
Dy Ey Crofs Arcbesy as at F, Gf, AT, K; 
Then v.joyn thofe Points where the 
Arches Croft, with Right linesy and they 
will form the Square required, tl\ 

PROBLEM XVm 

Jn any given Circle, To Defcrihe the larg^Jt Square it ^a» 

contain. (6. a^ ^•) 

Having drawn the Diameter Sy ^ D Ay and E By BifeQing 
each other at Right Angles in the Center C, (As in the laft 
Scheme :) Then jryn the Points Ay By 2), and E, with Rights 
lines, viz. A B^ B Dy D By E, A, and they will be the Sides 
of the Square required. 

PRO- 
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PROBLEM XIX. 

Vfon any given Right-liney as A B, To DefcriU a Regul^^ 

PenXagoHy or Five Sided Polygon. 

■ 

- Make the given Dne Radius, and upon each End oi it De«^ 
Icribe a Circle, and through thofe 
Points where the Circles crofs each 
other, as at Cf, x, draw the Right" 
line & e PC, upon the Point G, with 
the feme Radius defcribe the Arch 
HA e£D. Then ky a Ruler up- 
on tlie Points De, and mark \diere 
it erodes the 'other Circle as at F. 
Agabi, lay the Ruler upon the 
Points He, and mark where it crot • 
fes the other Circle ^s at C. Then 
fiom the Points F and C, ( voiih the fame Radius as iefore) 
defcribe crofs Arches, as at A, Joyn the Point ^ F, FA, iSTc, 
and CB, widi Right^lines, and they will form the Pentagon 
required. 

Viz. AF=s,FKr=:KC — CB^AB. AxAiht Angles 
at Ay By C, AT, F v\ill be Equal 

PROBLEM XX, 

In any ^ven Circle, To Deferih a Regular Pentagon. . (ii.e.^ 

and la e. :^.J 

Or, in QeneralTerms, to Defcrihe any Regular Polygon in a Circle^ 

Draw the Circle's Diameter D Ay and divide it into fo many 
equal Parts, as the propofed Polygon 
hath Number of Sides ; Then make the 
whole Diameter a Radius, and defcribe 
the Two Arches C A, and CD. If a 
Hfght^line be drawn &om the Point C, 
through the Second of thofe equal Parts 
in the Diameter, as at 2, it will aiSgn a 
Point in the oppofitc SemicirdcV Fm^ 
Pbery, as at B. Joyn D J9;,with a Right- 
line,, and it will be the true Side of the 
pentagon required. 
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^oo cglctttentg of <lgeotttetry. Partiir .' 

Thefe Twenty Problems arc fufficicnt to' Excrcifc the young 
Praaitioner, aiid bring bis Hand Jo the right Management of a 
Euler and CompapSy wherein I would advilchun to be very Keadj 

^ i^s t . the Reafon why fuch Lines muft be; fo dr^wn, as dircScd 
at each r ' 'lein ; That, 1 prefume, will fully and clearly appear 
from the i i.rv/ing Thecrems; and therefore I have (/or Br^w- 
'ihs Sake) omittLd giving any Demo?iJfrntms o^ ^tmm^as 
Chaffer defiring the Learner to be latisfied with th? bare Know- 
ledge of doing them only, untU he hath fully confidcred tht 
Contents of the next Chapter j ai^d t;h?n I doubt not but all wift 
appear very Plain and JSafy, 



CHAP. III. 

if 

A ColUSion of mofi ufifnl jC^coicmS in plain GeomtfJ 

Kot€5, In order to Jhorten feveral of the following Dmowr 
firationsy it will he neceffarj tofremife, That 

J. The Periphery (or Qircumference) of every Circle (wbe^ 
ther Great or Small) is fuppofed to be Divided into ?6o eqtMi 
Parts, called JDegre^s ; an4 eyery on^ of thofe Degrees arc 
)[>ivided\\\io d© eqmtPartS) called Minutes, &c. 

./ ^ All Angles are Me afured by the Arch of a Circle DefcrihJ 
'upon the Angular Point (fee Defin. 9. Page 287.) and are 
<ftecmed Greater or Lefsy according to the Nun^er ot Deffeet^ 
xontaiiied in that Arch^ 

3, A Quadrant or Quarter Part of any Circley is always 90 
Dt'^rees , being the Meafureot a Right Angle (Defi- 6. fag. 287 J 
Aiid a Semicircle is = ' i8o Decrees, being die Meafure of r^^ 
Right Angles. 

'4. £5«^/ ^rr*^J of ^ Grrfc'^ Or of Equal CirdeSy Meafure 

T^c^ Angles^ 

To tl\ofe Five general Axioms already laid down in pc^e 146. 
(which Iherefuppofe the Recd^to le ^rj ^eV acyinintedn^tbX 
it will be convenient to viilderflan4 thefe following, which begin 
their Number where the other ended, ^ 
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^rtom0. 

€• Every whole Thing is 4Bttmt than its ffti 
That is, the whole Uae AB'n 1^,, — — 
Greater than it? Part Ac &c. J \c 

The £une is to be nnderfiood of Superficies and Solids. 

7. JBvi^nr whole is C^oal to all its f^anf taken together. 

•JThatis, the lyholcitiVie? ^B is ^^^/} ^f— .|.,-.( |-.^Ji 

toitsF^fiy<CH-r'^4-^^-+-^Bo e d i 

The iame is alfo true in Superficies and Sb//^/. 

8. Thofe Things which being la/V one upon another, do 
Agree ^ Or iw^4ff in all their Parts, arc cqu^l one to the other. 

But the Converje of thisyfx/c^ ; to wit, (hat ^jv/i/ TiSri^ifi 
being kid one upon the other wUl meet, is only true in Lities 
and Angles, but not in Superficies^ unlefs they be alike, viz. of 
the fame Figure or Forwi ; As for inflance, a Circle may be Equal 
in ^r^/x to a Square \ but if they are £/wV one upon the other, 
'tis plain they cannot meet in all their PartSy becaufe they are 
nnlike Figures. Alfo a Parallehgramy and a Triangle may be 
Equal in their' ^r^^'s one to another; and both ot diem may 
be Equal to a 5^^^^ ; but if they arc Laid One upq the other, 
they will not meet in all their PartSj &c. 

Note, "Be fides the CbaraElers already explained in Part u 
-And in other places of this TraBj thefe following are Added. 

Viz. t;; denotes an Angle in general, and ^ "^ f&'^'fi*fs 
^ngjes ; A fignifies a Triangle ; D fignifies a Square j aiid 

I denotes a ParaHelogram. And wiien an >^^^/«r is Denoted 

any Three Letters^ (zs^Ay B C, &c.) the middle Letter (As B) 
l^vay^ Denotes the Angular Point ; and the other Two Letters 
(As -^B. and BC) Denote the ^i*7fi, or Sides o£ a Triangle 
which include that j^v^/^. 

Thefe thi:igs being premifed, the young Geometer may proceed 
to the Demonfirations of the foUowbg Theorems : Wherein he 
niay perceive an abfolutc Neceffity of l>eing weU verfed In feveral 
Things that have been already delivered : And aUb it will be very 
Advantageous to fiore up feveral ufeful Corollaries^ and Leptma s 
as they become dif covered Vmths \ Fqr it often happens, that a 
Propcfition cannot fie clearly Demonftratedy ^ priori^ or of it 
fo//% without a great deal of Trouble. T|ierefore it wiD he 
U^fulto have Iiecourfei^:t\io{e Truihf th^t ipay bf 3|li(ling in 
the 0emonftration then in Hand. \ ' ' 
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THEOREM L 

If a Rifbt'JtttefiMd ufon (cr meet voith) another Ri^bt^line^ 
und make Angles with iff they will either he Tivo Rtght Jn^ 
g^esj €r Two Angles equal to Two Right Angles. (^15. e. 1.) 

Suppcde the lines to he A B zad D C^ meetinst in die 
feint at C ; upon C dcfcribc any 

Circle zt plcafure. Then will the ..*• ., 

Arch-^D bethc/kf(?4^^of the ^hy 

iirid the Arch O B the Meafure of : 

the t;; ^ J but the Arches A D ^ — ^ 

JO B = i8o*j Fiz. they com£Jeat 

the Semicircle* 

Confeipientlyy the t; J + ^ ^ = l8o\ Which was to ie f roved. 

Corollaries. 

I. Hience it follows, that if the ^ i r= po* then ^ # = po^' 
but if ^ J be Obtufe, then the ^ ^ will be Acgte, Qc. 

From hence it will be cafy to Conceive, that if fcveral Right 
Lines {land upon, or meet with any Right«-line, at one and the 
feme Point, all the Angles taken together will be = i8o*. 
viz. Two iElight Angles. 

THEOREM n. 

J(f Two Angles InterfeSi (viz. cut or crojs) each other y the Two 
Offopte Angles will he Epcat ^15. e. i.) 

Let the Two Lines be A B, and 
P Ey Interfe£ling each other in the 
Center C. 

And ^ h f ^^ ^ iSo^/^'T^^- 
Confequently ^h-^-'ru^e'Tz^h -\* 
^a fer Axiom 5. 
SuhftraSl ^ h on both Sides of 
the Equation ; and it will leave 
-^ e :.- ^ a. 

Again ^ J -f ^ ^ = ^80*- as before 5 and '^^ 4- t^ Crs iSc^i 
Confequently ^e ^^ C =^h -{- ^e. SuhJtraS ^ ^ and 
dicn^C=:^i^, Q,E,D, Corol^ 
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Corollary. 

From hence it's Evident ^ that if Two Unci Intorfel each 
ether, they will make Four Angles , which bong taken together,* 
will always be Equal to Four Right An^es* 

• THEOREM HI. 

If A BighlAine cut (or crofs) Tkvo Parallel Lines^ if will mate 
the Oppofite Angles equal one to another. (29* e. i.) 

Suppofe the Two Lines A B, and H ^ to be parallel^ and 
the Hight'line D G, to cut them bdth /q 

at C and «. Upon the Poiiit C 
(with anjB^ius) dcfcribe a Senu" 

circU, and with the feme Radius, -^ ■- j/s — ^ — 2-^ 

upon the Pointf at «, defcribe ano- 
ther Semicircle oppofite to the Firft, -jj- 
as in the Figure. Then 'tis plain, 
and I fuppole very Eafy to conceive, 
diat if the Center C were Moved 
al(Hig upon the line D Gy until it 
came to t\^ Center at «, the two lines A B, and HiflT would 
meet and concur, vi:u become one Line (for Parallel Lines are 
as it were tut one hroad Line) Confequently the Two S^«f- 
circles would alio meet, and become one entire Chsde^ like to 
that in the laft Demonftration. 

And therefore the^j = x*='^^ = '^ ^\^^ before, ^^r 
And ^i» = x;;«= ^Jz='^ ci^LafiTbeorem^ - 

Coroilarj. 

Hence it follows, that if Three y Four, or never fo many Parallel . 
Lines are cnt or cro(s'd by one Bjght'Jiney all their oppofite 
Angles will be Equal 

THEOREMIV. 

• » 

The Ihree Angles of every plain Triangle^ are Equal to Two 

H/ght Angles. (^2. e. i.) 
Conftfouently any Two Av^es of any plain Tria^;gley fmfi7ieedsie, 

Lejs than Two ttjght Affghs. (ij. e. i.J 

Demon" 
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Demnftration* 

Let die A ^ B C be propofed ; draw die Kj^Jine H K, 
farallei to the Side A JB, juit touching ..••'•"•'••;. 

the Vertical Angle C ; And upon the / V V — «^ 

£uDC Avgular Poitrt Cj dcfcribe any &- H L...^?....';....^ 

micircle^ and produce the Sides -rf C> and V^^\. 

JB C to its Periphery. Then will t;; i y/^ >. 

X C, Per lift Tbeoreffu /A 1]^ 

But 'K:^h^ ^ A-^^ x-=i i8o* or 

Two B^ijit An^es. Confequendy '^ BH-^^l-^ + ^Crrr 

ifo*. \et Axiom 5. (^E-D- 

tarollarj. 

Iknce it folios, £hat the Two Acute Angles of cvciy Kjgbt^ 
angled Triangle^ are Equal to a Right Ai^ld or 90^ 

Conieciuendy, if one of the Acute Angles be given, the other 
is alfb ^ven ; viz^ 90* — the ^ven -^leaves die otiKr '^. 

THEOREM V. 

JfcneSide of any plain Triangle^ hecontinuedor produced heyond\ 
or out of the Ihangle ; the outward Angle will always he Equal 
to the Two inwaraOppoJite Angles. ( 3 2. r. i .) 

Demanftration^ 

Let the Side y^Bofthe a ABC be jroducedotitof die £k 
fuppofe to O, &c. as in die 
Figure. Then t;; z = ^ -^ 
H- X C, for the / ^ B -H "^ 
z = iSo^ Ver Theorem i. 
And the-^B+K-^H-^C 
= i8o« Per Laft Theorem. 

Therefore t:;B+.x^==^'^B ^-^^-f-^C. Vet Axiom 5. 
SuhJiraSl ^ B on both Sides the Mqunftony and it will leave 
X*='^-^-f-^C'. (Vtt Axiom 2.) Q. E. D. 

Consequently^ the outward Angle (at z) of any plain Triangle^ 
nruft needs be greater than either of the inward oppoftte An^Sy 
viz^ Greater than ^A* or ^c. (i64e.i.) 

Corollary. 

Hence it follows, That if One Angle of any fhin Triangle be 
given, thcSiKW ot the other Two Anffes isalfo given, for 180* — 
the given t;; = the odwr Two ^ ^.# theorem 
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THEOREM VI. 

/« every j>Jain Tria^gley Equal Sides fuH^^d (vb^ are Ogpojite to) 

Eq^alAnf^ei. (^/e.\.) .^ . - 

Confequently^ Equal Angles are ^nhiendedhj Sides. (6^. e. i.) 

Bemonftrationi 

Suppolc the A BCD to be an IfofceUs A j 
That is, let £ C = CD. Bifea the t^: C, or 
C ^hkh is all one ) make CA Perfendku-^ 
lor toBD; dicn will the t:; x; on cadi 
Side of it, viz. ^ JS A C sani ^ D AC "•• ____^ 
be Right An^es; . , - . M vrf;-; 

Confequcndy ^ ^C -^ ^ Bz^z'^r::, C,+ ^ D. VttAfciom ^ 
^uhfiraSi i- ^ C from both Sides of^tbe Mquatiofty and it will 
leave -s; Jf = ^ Z). i?e* Axiom l: Q. E; Di* - : K 

Corolldzj. :\ 







Prom hence it follows^ dlat the Tbree Angles of M JEquilai 
teral Triangle^ are Equal one to another. 

THEOREk VD. : r\ " 

/^r ^v»y ?Wa THangle, the Langeft Side fuUinds tWgf^^fl 
Angle. (i%.e.%^X ^ ^ - ^ - 

Confequenfl% thegreateft Angfe (f anj flain lV/«r^*', is JUi* 
tended ty ike Longeft Side. 

This Theorem is evident by Infpeatori ohiy ^ Fot let om\o£ 
ihc Sides ot any plain Triangle, as^ C'By - 
be produced, fuppofe to E ; joyn Di? 
with fi 'Right-line ,• Xfaea 'tis- evident^ 
that becaule C E,h now made loif^er 
than the Side B C, therefore the tI;;, at 
'2) is become Lardpr than it was befox^ 
by thc--^ S DEi s!^ it's, plain, . the' 
0>nger the Side C E had been made, 
the ^ at £!, would tovcbcen the nrtrc . ^ 

Rt THE 







V'^' 



^•^ 



306 cgjctttentg of (!5eometrp* Part iii 



^b * 



THEOREM VHL 

Jf ibe Sides of Ikoo'Riangies areEgual,ibtf Angh$ OPPofite ia 
^ fbcfitfHtdSide4wllhelEjK^^ C^.e':^0 

Thei Tcuth of this. Tbetnrm, is fevicteitt)^ th* Two iiidfaded 
'frianj^es in the 6th Tbeoremy f& they iiatfcc their jpdpeaivc Sides 
JSqua^ tfft4 BCz=:(fDy BA t±'t^A^ and C^ common to bqth ^ i^. 
And it is thete 'proved. That tHc;-^ c^^fit4to thofe Equal 
Sides, are Equal, Qc. yMdi needs no further Proof., ^ 

NoteJ 'TbkConverJj^, of this Ths^eifn bt(ld/ noj frue ; forihf 
Ajfgles of Tkvo Triaffghs ^J ,^^ egual^ andjb^ir.ofpojiteor 
flibtehdwj^ Sides un^ualy as will appear at T^^ I2. 

-'^foroU^y- ^-x' . • 

flence jt &nbws, that A A mtlHi^ly Equilateral^ are aKi 

'^ni»tualtj'EmA^gifl^f'» ^^'Sit .. - * 

Thkt 2S1 E' iml^)y- ^S^laferalj axe Equal one to another. 

^..^ H ir;. . .>; ,- /THEOREM J^ V ; . . 

An AfrghHktJbe Q^fir.^a^rf Qiy<leijii^a§^ dyilh i$ tie An^ 
at the Periphery^ wben^ heth tbi^^^gle^^ftmduffntbe fame 
Arcb. (^20. e. 3.^ This Tbeareik hath three Varieties or Cafes. 

9D(monffratioti* 

; G/f I. Let t\it,Di(onet^B A and .........0 

the liljfiDB^.bedtcTwa Lines which y»*'* *'•% 

;fbm^^hej%t:::' at the jPm/A^jf ; Draw, 
the Radius B'Q then %; i»C^*thc - 

• iC; at thfCrirfifr. ,. , 
But ^3C<=: X Z) + ^ 1^. Per 3te.V 
And becatlfe'ZyC:^ BT, therefore' 4i: - 

* Z) = *::r Jt : fcx Themnr 6i ^ Coofe- ; ?*'-%^-'*' 

Caje*^ Suppofe % 5^5 p/^ at- 

the Canted to be within t|ie .^ ^PJP\. 
i at the periphery (as iff the.A^mexe^ 

Figure.) Draw the J^ian^eier, ^ ^. 

Thenthc-s:BC^=2^JBfiy<> ^^ . ^ --r- 
.Andthe^ft^:r2-sFi5^>^^^-^?? % 

Add thefe two JEqiiations together ^ 





Chap. ' |. 



■itaiMi 



rifiaM* 



Of €^ftm0. 



?o7 

Then will :?► £c A -Jr-:iFfA^z^£DA j-2r^FDAf<ixAx, u 

And 2>^gD Jt>-^ i^'F-B'A^i ^ *Z>7»i ' 
Confisqu^Mly . ^i^^/tf-i i.ja:»£ fi jr. . . ... \ ,. 



.T 



* ■ ■ ■* 

it the fir^^r tybeic)iit<tf^ Ae ^ S£>F 
at the J^eriphtrit Ivm theiiajfafer 

i'w>*«3iiKinYr .the, 






*■ 



.1 



Caavfetefli A', ., 

Suh/kaSl this bft^jBa^iow fiom lie ^ ''«"...'...:.>-^ 
other, and it iviH leave . • •• r) • o '•■ ., 



« A» « 



1 4 < 14 k w • .. 



Corollnry,' * 

Hqice it's evident, That all Aft^es at the Pen 
Rand &» theffarii* i!?p|»»at or Ahb of a C»Vf fr 
ArebeSy are e(iu;ft o&e to abodi*. • (ix. ft"S J 



i' 4 



«■• .? 




PeffifFety, ifpnlf^a Right Angle. 

Let Z) ^ be the Diamerer, 

^e A, ^^*^fi=z9^ __„ , 

For ; < C J 0=^ <:iQ aijd ^ C JB 4 w 

-i-«f. Va Theorem 6. " ,^. „ 

Therefore ^ Z)jB^ at .<: C-^D^-f^i (^9 A: Per ^wm 5. 

Agaih, *S Z) B ^ -4- ^ fl -t- ic: ^ = 180"; Per Itvormi 4. 
Cenfwju^tly ^ /)5^ cp ^», op a Jl%ht A^igle. «. £ Z)^ 
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CoroUariifs. 

1. Heflce itT»ill be eafy to con4ciye,.that an AngU made in 
any Segment lefithan z Smt-drckt will tw (?*«»/« or Create? 
tiun a Right Angle. 

2. And an J«gle made, in any Segment gteaiet than a Sewh 
circle y muft confequendy be Aeute. < -. > 

THEOREM 53. ' 

In any Right-cmgled Triangle ^ the Square ^hicb n made of ike 
Bypotbemfey or Side fubtending the Right An^e^ ts equal t9 
iol^ the Simares which are made of the Sides including the 
Right Angle. (^7* e/'i.)' 

There are feveral Xvays* dT DcBK^flratlng 'tMs Noble an^ 
Ufcftil Tiieorem^ ; but I pre&me none more eafy to be underftood 
by allxioicr^- than that v/YMi 1 fhall here propofe ; Arid in ordec 
thereto, it will be requifite to prcmife the following Llwma^* 

A Ri^bt'line. is f^id \to he, Multif lied -with ., a Rigbt-linf 
ivhea eidier a S^a^^, or other Right^ngledpa^aJIeloff'am i§ 
made of the Jwo Lines. ' 

That is, the Area of argr lifgJft-An^^d W^Uehgrom is equal to 
the ProduB of thofe Numbers wnich exprefs the Meafure of 



:.,\ 



'.t» 



And ^ C =: 3 Inches"; 



• ^ * ~\ 



• - t 



ji 



Then A B ^ A C =6 % ^-rzi^ JrA 
Square Inches, which is the Area^oi \.'^, 
ih^.Pjtrdlehgram ABC D. r 



r-^r^. 



LXi 



.B 



1. I 






* If z' Right Jine he ajtf- mfs Ost into TiifO^'PartSjtl^ Sauare 
of* the whole Dne will be Epual to the^ Squares of cachM^attj 
and ^^ double ReSlangle or Pa^alkhgram ma& of both liie Parts. 
(^.e,i.) ^'- ' . ' 

. 33iat is, if tlw nine S, be W into the • <'-' 5' ' • 

Two Parts J? and T. """^ — » fc T 

Thenis^=B4-Cbuti^b<^the^dcs^' '^-^ * 

cS&tMquation be Tnvohed, it will be fiS:s:j&B+2BC+Cr. 

Uniitm 
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lemtoa 3. 

The Arista of^every Rigbt^an^ed Trmgh^ is half the f^r^ 
W(flgr/x»7 njade of its B^/^ and Berpendiculiir. „.,...; „.,..;*- 

t or B C = the ^r^ii of the whole Parol' i v ^^ ^^ 
lelcgram, by the Firfl Lemma. And A BCH 'f 
rh V bcfl= the Paralklogram ,• But Bs^i^, : 

Therefore f BCsrthe^^ri'^ofe^ch A vitL % ic+\t(fs=$C. 
Thefe Things^ being premifed, le;: us' ;fuppofe, the TJ'i/z^gZ? 
21 C jff to be a Riiht-^^edTtiavgle^ Viz. tiic? SMc C perpcndif 
cular to the Side B. '1 hen will BBcc+ at flH. 

3Deiiio.nftnitliin. 
Makjc a Square whofe S/^ 
is ::^ B 4- C, and draw the 
indnded Square whole Side 
is = H, as in the Scheme, 
Then will the Area of the^r^<«f 
Squarey be equal to the ^r^/z 

of thtFooiTR'iavglesri-Hft, 
but the ^<?^ of each A p=: •§ 
B C Per Lemma 5. Therefore 
the 4 A'srrtBC>c4=2BC 
Confequendy, . the Area, of thp 
great Sjuare is HH4-2BC. 
/«vofo^ B 4" C, and it wifl 
be JB5-4- 2Bc + rc— the 
^rea of the great 5j«^i?. 
Ppr Lemma 3. ... 

CWequendy /^ t ^^^- ^» + 2BC + CC^ Per Axim S- 
&ibftraa 20: from both- Sides of th« JEquathv. and there ,^^i^ 
fenwnHP:=iBB,'^CC. a ^ . 



* 



V 








•. 



Co^feSlary. ' ' ' ''• 

Fw«^ this admirable T/^^orm (fnid to He Firk invented H 
Pythagoyas) is deduced the Method oi Aif^i^fjfy vti Sub/traclwz 
Scares, Paralkhgr^ijps, Circles^ &c. . 

THEO- 
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j«>- .. d^lemettt^ of (Sieomettt* 

THEOREM Xn. 

ibe Right Angle upon the Hjpothf^jii^l^^ 

intatTwo Might'Off^fd^fi^idfiglfi's^wlSici^ i(^ti iehotb &'$mlar or 

alike to the prfiTi^ungJey'dM ^^^.-. (^^ e.S^J^ x \ \ 





C 



Tri^l^e^ are e^ibjwopngh Argfe^^tbif ^tifer j Jbf itbir4 
J^t^e ^^Ihee^l^ P^ j%*^» *% i * ' ' ^ • 

1. In tbc Right-angled.^. 5 »<C,, -* ^ 
Let A P Kc'fuppofed^ Peifendiculae . ' ,.-•-;' '^ '^^ 

And ^SA-^ C = 90*. Per 
Cerallary't^o Their em 4. '',. . 

Therefore kB^P=-^C;- Per ^^i (mi ,5. . 

Thwrfbrto-2"P4^C =.*U:: J?, &C. "Conftquentjy the A J?^P 
is:..5il»^^. Up t te . Z^ ^ f g^; And each is alike to the whole a, 
BJC. 

2. Or if a Rigbt4i1te be drawn tareJIe^ to one of the S^* 
of zivf plain ^fj^gle'fviz. with** . . 
in it^ if wilTcut off- a Triangle 
fimifar or 'alike to die whole Tri' 
Mgle. TbcRr; -' X \ 

Jn the A -^ £ <>,. draw the y<^ > 

^jg^t'Uke.dh Parallel to thR Side X - * \ * 

AB r Then *ffl 'ihc Included ^Z-iJl^: — :^ AR 
A aDij be like the A A DB. FtA^^H a = ^ Aj^ni^^lt 
T=: ^B^ Pet Th?wjan ^ ;ind «C 1> b common ix> both the 
Iria^j^es ; JSrgo^ 8c. . *..'*, 

tftEORE,M XffL . , /-^*- J 

jijr r«?a Trian^es are alike^ theirjil^ Sides will he Proportional. 

That is, tboft Sides v^ch fuhtend the cqua\ -^?^fcj>. aajilfo 
thofc Sides whidi are /?l^»»f the Ctjual ^wgfci, witf be ProPortit^ 
0^*to cach-odicr j Andr confecfientljy, if any Ttoo 5R'i4;5g£'/ havp 
their 5/* J Proportional, their ^fcgiri arc equal (4, 5, 6, 7- ^* <-^ 
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II 



JDemonf ttfttfwu 

Let Ac Stmt jar Tritfnsjfs in ihc A-ir^w^ gf the bft Thcwm 
be here proposed again. , . , a 

;^Then '\iri^'^^iP^ABl^Af^Clf. A^rOipftto this 
Themm: Erj[o BfMCP^AB^AP. ^\ 



.*• 
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SknittRlbtitfOfi^ 




•<itt«ii«jij«f« 



P 



VT^'r'T'^ 



•-Lec^fis fuOTofc the aforefaid Rigbt'-ajrgled A Bi<C, ct* 
ifiroiigh the FerfendicuJa^ A-'P;'^ ^ ' , 

aod there open'd uncii the 5/</^j 1^:- 

FJI and C^ become one*^^!&'f-^, * : -f 

tine: Let die 5/fei B /» and C? . tr! 

Ite- xAitiriu'd* until they mfect in T* * 

E; Then coiinplcat the ^iff^/^/f):. j 

jf r/w»i by drawing the ParMel ^ 

Lines GlC, HAP, GBj^ and y V^ 

Ii<-P, as in the Figurt. ^ , - , 

Then itV evident, that the a;"^ HAtsz^BpA aiidthc 
^JC P\A'=J1^QLA; Wo lihat the A ? £C— a 5GX; 
qpcaufe all their . refpeaivc Sides are JV/rf. * ' 

But the A Bff^+ ^ Cl^^^IfcaH GZ4= A^Frf 

.+ A rp^^. p ^p i?./'. ;no5^, if .from a* ^(^s of this 

;iffjawfw» there be fublttaft^^ A Ai>'thj?^ V^^^^W* 

^ti^^HatAz^aAPwp: **' ^' * I ^ ' * 

_Butc=?,HG,I,,^^£?xC/», zni ti'A'P^P:=i:AP^AP. 
. Confequently ij p^- -^ j? .;V: iiV^ ; c P. Whick Was to be 
Provd. ... , ' 

Or othenvife, thus : • 

Suppofe the A SaC to be 
JRigbUangled at Ay upon the 
HtC Point C with the Radius 
tA; defcribra-Cw/i?,- and coiP 
tinuc the ^ypotb^nufe BC, to . 
' ^ { join Za and ^ p with 
H/gBt Lives; then will the A 
i54D be like to the AfiZ^ ^ 
; ; For ^ DAB^^AC=^9^% By Co;.>i<F?/o;r 

./«^^tf« ^ /) ^rfrorp botI^&rf^5 of the JEquatio^i, and thc^e 

'-• ' ' *" By 
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ji» CietnentjaE of (^eomettt* Part.iir. 

By Theorem 6* And ^ B is common to both /\ a. 
Therefore ^BDA:=z^£aZ. By Theorem 4^ 
Goflfequendy A iS^li) is like to A BZa. 

CBAzzztl CThtnh h-Ufc zr hby hy Tbeor. 11. 
Let the 5/Wi?^ <BC:=:b>< Confequentty bb^h *^— r r. 

1 C^ =r f J c. Which gives the Momng Analogy^ 

rix.t:b^c::b^c:b. That is, BA:'BZ:^.BD:BA. 

Q.E.D. 

Corollaries* 

• •■ " « 

i. Hence it*s evident, that in any RighUAn^d Trimglej 
X Ferfendicular being let fall from the Right Affgle upon the 
hypotbenufey will be a mean Proportional hctwccn^tSi^gments 
ii the Hypotbenufe. That is, 3F:PA::P A:P C 

2* The 2J^yi' (BA) is a »Wrt>5? /'ren a 

fortional between the Hypotbenufe - "^^ 

(B C) and that Segment ot the Hypo- 
tbenufe next to the Eafe, (viz. b P*) 
That is, bCi^A :: ti A:Bp. . 

5^ The Cdtbeius (AC J is a ^a;?^ . B PC 

Proportional between the Bjpotbe?infe (b t) and that SegmefO^ 
of the Hypoiben^fe next to the Cartbetus^ (viz. i^C^ That 
is bC:AC;:AC:PC. . 

1 

, . Scbcdium.. " 

1 have been more Large upon this moft excellent Tbeorem^ m 
giving a double Demon^raiion of it, becaufe it is fo Vniverfdly 
ufcfuf in all Parts of the MaXhematicks i For the Bufinefi' of 
Trigonometry (both plain and Spherical) wholly depends upon 
it ; and therefore one may truly iay, that Ajironomy, Didlingj 
Navigation^ Surveying, OptickSy &c. depend upon a due Appu- 
catbn of it* 

And of its Ufc in Geometry, Des Cartes takes particular Notice, 
as you may find in Dr. Pell s Algebra, Page 65, Whofe Words are 
tliefe, 

" Des Cartes, in a Letter not yet printed, writes thus : In 
' ' fearqhing the Solution of Geometrical • Queftions, I always 
" mafke Ufe of Lines Parallel and Perpendicular, as much as 
^ is poflible, (he means as many Lines as are ufeful) arid I ccwi- 
** lider no other Theorems but thcfe Two, \the Sides of Ute 
*' Triangles ba'&e Uhe Proportions^ An4 [»* RtStangle TrlangJesj 

^* tbt 
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^ the Square of the great efi Side is equal to the Squares efthe tv:o 
** other Sides,'] And I am tiot afraid to fuppofe many unknown 
^^ Quantities, that I may reduce the proposed Queilion to fuch 
'^ Terms, as to depend on no other Theorems but thefe 

This I thoBght convenient to infert, that the young Learner 
may fee how the Great Des Cartes efteem'd thefe Two Theorems, ' 
tHz. the laft, and Theorem 11. fot, in Truth, all the precedent 
Theorems are only (as it were) Preparatives to thefe Two* 

' This laft Theorem Demonftrates the Rcafon of the Method 
tifcd in finding out proportional Lines^^s in the Three following 
Frohlemsi 

PROBLEM!. 

Two Jiigfe Lines leingpven^toj^nijs Third Dne in Proportim 
to them^ iiu f. 6.) 




mkm0mmmi*m,^^ 



Let the twd Lines be 

Set the Two given lines jtt 

any Angle in the Point ^, and 

produce the Line^£ to C^ 

making BC ^ AD ; join 

the Points B D with a Rjght 

Liney and draw CF Parallel 

to SD 5 then will the A A Bt) he like the AACPi 

Therefore AB:B C(^AD) :: ADiDF^ which i» the thir^ 

Proportional required* 

tKOBLfeM IL 

. i'-obo rigif Lines heinggiven^ to find a Mean proportional Litii 
letween them, (i3* ^* ^,0 



V 



Let the given Unes 



tnes tie -\ p. 



It i»iiiw 



* •••... 



Join the Two given ii;if i^lnto one, 
vus. make BC^Bp-^PQ and 
upon B C, as Diameter, dcfcribe a M^ 
Semicircle ; then upon the Point ? 
fm whsce the Two Itines meet. 

8f 






\\ 



%sa 



^14 ciemenw of 6eomeW 



Part III 



Erca a Perpendicular to touch the Circle's Periphery^ as PjA^ 
and it will be the Mesn Proportional requir'd. 

Viz. BP:AP:iAF:PC. 

By this Prohlem it is eafy to conceive how to make a Sfuari 
equal to any given Parallelogram^ (14. e, 6.) ^ 

For if BF be theL^»gifc, and PC the Breaith of the given 
Tarallelogram^ then will ^F be the Side of the SfMre, equal 
in ^rf /? to that Pdrallelogram. 

PROBLEM III. 

The Right tines Wing given^ to' find a fourth propoHiotuff 
Une^ ( 1 2. f . ^ 





Suppofe the three Lines 



upon the longeft Line AS fet 

off the next longeft Line A P, 

viz. m2}it DB^AB-^AD ; 

then upon the Point D fet 

the other tine I> C at any Angle^ cither Right or ohlifue^ and 

draw the Right Line A C, continuing it a fufficient Length ; 

make B V parallel to BC^ and it will be the Fourth ProportionM 

requir'd. That is, ^D:DC: :^B:BF. 

THEOREM XIY. 

Jf any Angle of a- plain Triangle be BiffeSied (viz. Dhided int9 
Two equal Andes) -with-a Right Line^ (viz. as CA is fyppofi 
to do the Angte BCD it wiU cut the oppofie^ Side (viz. B DJ 
m Proportion to the other Two Sides of the Triangle (^. e. 6.) 

j)emonftratiott^ 

Product the Side D C^ until 
CZ = CB; join the Points ZB 
with a Right Line, and draw the 
Line F C parallel to B D. 
Then will ACZF^ be like 
toADC^. 

For LZCF'-' LD and LZ 
is common to both As^ confc- 
qu€;ntly, LZFC= LC^D and 

' ^- - ' THE- 




«i«a 



(Qhap. 3. 



Of Cteoiemg* 



315 



"TV 




THEOREM XV. 

If Two Right Lines C^owfoever drawn J within a Circle^ do cut 
each other J the ReBan^le made of the Segments ( or tarts J of the 
fine Line, will he E^ual to the ReSlangle made of the Segments 
(or Farts J of the other Line, ^35- ^* 30 

That is, ifTiWoLinef, as .^^ and CDy ilo cut each .other in 
aay Point, as at x, then will j4xyiB^:=Dx}< Cx. 

Join the Points AC and B D 
with Right Lines ; then will the 
A C;f ^ be like to the AB x D. 
For LB^LC, and LAt=: LD. 
B^ Corollary to Theorem 9, 
And LAxCz= LBxD. ^yTheor. 2. 
Therefore it will be Ax :Dx::Cx:Bx. By Theorem 1 3, 
jCgi>fequently, AxyiB xz^ Vx% Cx. Q. E. D. 

THEOREM XVI, 

If it^ right Lines are fo drawn within a Circle^ as leing eon^ 
tinned they will meet in a Point out of the Circle's Periphery, the 
ReSlangle made of one whole Line^ And its Part out of the Circle^ 
will be E^ual to the ReBangle of the oi)jer whole Line^ and its 
Part out of the Circle^ (36, 37, e. 2.) ^ - 

« . . . * 

That is, if the Lines -4 Cand 
D 5 be continued unto the 
Point Z] • , 

Then will AZ%CZz=-DZ%BZ. Al 

Demonlitatiotu v 




Draw the Lines AB and CP ; 
then will ACZD be like to 
the ABZA^ for LA^tD^ .... 
and LZ is common to both A A. Cdnfequently, 
L^ B Z = LDCZ. . By Theortm 4. 
Therefore ^Z:B2::2?Z:CZ;. Ergo, AZ^CZr7DZ%tf,. 

THEOREM XVil, 

I 

» If from any Angle tf. sflamTriang^ injdt^h*d in 4 CtreUfihere 
k^ '^^'^/Z ^ PerpcndtCHlar upon the offojite Sidey as XD P) 

' ' ^ "^ S f 2 MS 



MM 



3T» 



elements of ^eometc^ 



■M 



Fart III 



Bat Tra^czinm ABxC+ A CxD^cjkABCD. 
t^ATrspeziumshxD^ ACxD^a^ahCD. 
|Cbrfc<iuwtIy^ cnABCD^^zi^hCD^ ^Q. E. D. 

Corollary. 

« 
Hence it will be cafy to conceive, that all TrUn^tes which 
ffamd upon the fame Baffy or upon Equal Bafes^ and between 
the fame PsralUis^ (viz. hapt^g the fame HeighthJ are Equal 
one to another, (37 and 38 e. 1.) 

For all Triangles are the Halves of their Qrcumfcribinj^ 
Tarailelqj^nafiu ; and therefore, if the Wholes be Eqtfal, their 
Halves wiil alfo be EquaL 

THEOREM XXL 

faralUlograms {and confefuently Triangles J which have the 
fame Heighth^ have the fame Frofortion one to another as their 
JBafes have, (u e. 6.) 

Demottlttatfottt 

Draw AF Parallel to B G. and 
dra^^f^ CD^ FG FirpendUuUrs to 
them* 

Thmy^ill BDycAB=zC3ABCD. ' 

I 'And becaufe CD ^^ A By therefore 
PG ^ AS = ti CDFG. But 
BDiDGi:BDxAB:DGycAB. 
And confequcntly A ABDiACDGiiBD iDG. &c. 

THEOREM XX^I. 




Q. E. D. 



Liie Triangles are in Duplicate Ratio to that of their homologous 
SideSy (ip. e. 6.) 

• That is, The Areas df \\kt Triangles afe in Frof((rtion qne 
to anotlier, as are the Squares of their like Sides^ * 

Suppofe the A BC D 
and A b c d to he alike, 
and their like Sides to be 
thofe marked with the fame 
Letters. 

Let 




Chap. 3. 



Of ^fieojemjs* 



a 19 



riMm 



Let A and 4: te Perpendiculars to the Twa i?id/f x D and &' 



But 

And 
Confcq* 

f V 
5, lysnce 



I 

2 

3 

4 

5 
6 



«te 



D:ii ::A:a 
Da-ndA 

^DDda=^DddA, B^ Axim ^. 
DD : dd : : f DA : f dif . And fo for other Sdak 
Q. E.D• 



T H E O R E M. XXIII. 

In every Obtufc-angled JrUngky (as BCD) the S^n^revf tSbe 

Side fuhtendin^ the Ohtufe Angle (ai D) is gr^ster ihsm At 
Squares of the other Two Sides CB and Cj iy m> iosSle JkSmmgle 
mdie tf one of the Sides (as B) snd the Segment er tart «f 
that Sideproducdy (as a) until it nfeet with the ferp€nlkd0^^ 
(PJ let fall upon rf, (12. r. 2.) 

That is^ DD=BB + CC+ 2Ba. 



Firft 
And 

1—2 

1 + cc 



I iDD=PP+-M+ 2.B* + BB 
4\DDssBB + CV+2Ba 



) '.T 




Q.E.IV 

Corolldry, 

Ijlence it's evidttlt, that if the Sties of any OUtfe-a^glei 
Tnangle axe given, the Segment (a) of the Side produc'd, «r 
/fc FerfenMculMr (r) may be eafily found. 

THEOREM XXIV. 

If a. Feiftndinlar (as V) he let fsll ia *nj Actae-'tu^ei 
T[rian^le^ (ai BCD) the Square of cither of the Two Sides (ta Vy 
w Lefs than the Squares \fif the other Side, and that Side tfvm 
wUcb thePerpendicular falls (viz, Cand BJ ly s hubU KeS- 
anile made of the Side B, and that Segment or "Bart of it (viz. i) 
wbwh lies next to the Side C. (13. e. 2.) . . • 



Jhatis, DD + 2B*=:55 + CC 



Denion. 
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dementi of ^eomettp* 
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Part III 

III * 



jDemonfttstiotu 



Firft 

And 

But 

■5 -©• 2 

4 •— tf » 

X — 2 

5, 6 
7± 



t 

2 

3 

4 

5 
6 

7 



5— «^f by Fi^arf. 
5jS — 2 £« 4~ ''^ = ^^ 

DD-'CCs=ee~-aa 

DD—CC=BB—2Ba 

DD-\-2Bs—BB-^Cff 

QrolUrj. 



XI. 




Q. E* D 



Hence it follows, that if the Sides of any Acute^angled TrU 
sn^le be known, the Ferfendlcular (V) and the Segments of the 
!$iie whereon it falls, (yiZk a. e.) may be eafily foand. 



C H A P IV. 

The SOltttfOtt of Several Eafy ^lOVism^ in Plain Gem^ 
try, whereby the Learner may {in Part) perceive the AfpU* 
^atiofly or Ufe of the foregoing Theorems. 

^ Note, WheH^ a Line, or the Side of any Main TrUnde^ is any 
Way Cut into Two for wore J Parts^ either by aferpenaieular Line 
let fall upon ity or otherwijey ihoje Parts are ufually calH Seg-^ 
menu ; and fo mmih as one of thofe Parts is Longer than the other^ 
is calVd the Difference of the SegfHents* 

' ^ And yiihen any Side of a Triangle^ or any Segment of its Side is 
gfven, it is ujually marked wth a fmall Line crofs ity thus ^^^ 
dnd thoje Sides^ or Parts of Sides, that ate fought ^ are fharkdwith 
fdur Points, thus \\ - 

t R O B L E M L 

♦ 

To Cut or tHvide a given Ri^t Line (as S) into EMream dnd 
l^ean Proportion^ (11. f* 2.} 

?"^Hat is, to Divide a Line fo, that the Sfuare ot the greattr 
, Segment Cor Part J a^ may be Equal to the ReSlangle mad* 
the whole Line S, and the LeJJer Segment e. 



Viz. I Seziiaa, by the Problem* 
Andi2 5~4 3=r, fortJ5=#4-tf 



*ii"^ 



I 4> 5 






Of mmmm m 



X -». S^ 


a. axid 3 4 


4 X 5S 
.<,Splyedl7 




5 



^^ 



aazsSS-^Sa 

M^-Sa—iSS 



« r . 



» • f » 



•rsv'^S-t-^^ilS. See E»^« ip5, ij>^ 



♦• c 



Note^ Thet4ffiFr0blem canrnt ht truly ^njmefi hy Nnmbfrs^ 
Imt Geometrically it may be ferfmn^d thus^ 

T ^, .. ^ ' ' > . 

■ u Utaik^ a ^uarej whofe Side isczS the given tine^ ^xii 
fil^cSieofits^ida in theMid. / A 

ajfij as u Ci\vtfQn the foint C ^.^::::;.V.V.v- 

difcrijb/^* fuqb ^ X'^wz-wrj/f, as will ^.^•^ s ^...••* 
pzrJRf mroughiKcTCcraoteft Points <if ' / ; :,••••*' 
the Sfuarcjuvi compleat its Diameter. 



»•' : 












the ^rcateK 



2. ThcnMll ^itfiex Pajct .<^ ihc ^ «." ^ 

Diameter^ on each End of the Side 5, be = ^, 

Er^Oy M + iS>-.i= 5& Which was to be done* . • 

PROBLEM a ' 

The Baje of any Skht^anglei Triap^fey and the Difetince 
between the Hypothennfe and CUt^etvs fcin^ given^ U find the 
Cathetus^ Sc(U - • • ,* 



. And ' 
Then 



4— 4(* 

Or" 
8 v| 



r 



6 
7 



81 

9 



J=s72 

i=32., ; 

/( = Cathetus fought 






bb+aa=rid';j^2ia'^aa 
By 37;>or. 1 1. * 
Aib^dd'^2da 

^ 2da^bi:^id 




2d 

J :/| 4- 2/: :7rjr BjTheore?^,!^. ' *',!.' ^I 
I't = ii + 24*. ,. Aff brforc .^tj' the 5th Stdp J - 7 



('• 



"i.. 



■•■iMai 



Tt 



Hm 



MM« 



MMIMMIMHkdEiii&rf&.fi.ii;^0 

Patt III 



?22 Clement? of geow etri?^ 

Uttt you fee^ that either Way Sif i/?x the faoie tJ/BludtiOn ; 
nfcftihcf IS thert any conftant Method or X(^ii to be ob(ef^*cr in 
Solving Geometrical Problems^ but every one ma^eS T^fe of fuch 
Ways and Theorems as happen* to^cbmc €rft i»to iheif Mind<^ 

the Refult being every Way the fame. 

PR O B L E M III. 

Tbf TM^^^^^ hetvoecn tlie B^eandfJjfothimJe'of dnj Rigfit* 
'dngled Triangle^ and the Difference between the Caihetus and 
Jiyfifrhehup ieiftg botb'grQen^ tP find iW 7i^iaf^te.\ i' - • " 






And 



3 



d-^x-^ a = the Ziy^^f; 

^irt'Slby the Pr^^. 
X'\-a=^eJ ^ 




^H 5 

4' .^ a 6 1 rf^ + 2^/'+ aa-^yy 

3 • ©- 2 p UJ + 2 J:^r + 2^4* + ^xa'\'XX''\-aa -r D Hfpotbenuje. 

The jTwo laft Steps\ie Epal^ hj Theorem lu ' Confefnentlyy 
if thofe Things thsLt zn Efttal in botli be taken away, the 
JtemaMeri viiu, be B^uaL oy Axi^m 2* 



That isJ 10 

10 CMf 2 II 
I + II 12 

2-plI 13 



// = y 2jjt'=40 

^4-^ = 72=5=^ The Saje. 

jr-Vi«=^S«5 = ^ The Caihetifs. 

d -f A*+ <# = 97 The Hypothenufe, 



P R O 8 L E M, IV. 



The Hyfothenuje^ and the Sum of ihe other Two SH^s of any 
tt^hl'an^ed Triangle being give ri^ Th'&nce fo find the Slides. * 



^ Let 

. And 

By 7^. 

2^2 

4— 3 
3 ~ 5 

6 Mf^ 2 



4 



H=f7 

i* + ^^5=137 



•*— <- 



aa^ee=^-fiH 

aa •+" 2rff + f^ ^^SS 
^ae^SS^TJH 

aa -— 2iJr H * f^:^ 2H Fl^^$ 





••-... 


V 






m 
• 



.I' 



^+7 



w 



Chap, 4; 



^■lOTNl 



wm 



IMH 



m I 4JI I J jt u I ■ iiiiw 



j&iamtm 



'^ ' i iliWHt-.t 



92? 



■*-^"«" 



2 +7 

' ' , _ t 

8 -i. 2 



8 
P 

10 



: .„— :jb: 72 The R*/f requi^'J. 



'TSf 



•• ■•«•*• 



i ' I 



'=— ^65 The Ctitov/ •. 



* I 



■^^■i* 



■ m lilt ■< I I ^ 



- r- f I . 



>>l 



PROBl-:pM V, 



TheHyfothenufe^ and ihe Difertnce of the 6lher Tvco Si^i qf 
•^ny /iigkt'^nglfd fngftgU hchg^xvfn, to jinitije Sides, y^' 



Let iiJ=B-p7<. "Ais'befor*;.- ' ' .' 

Atidl "it-f «r=r.-/-^-» ^l^.iarii >■■■■■ ■ 



By 7%. 3 

2^2 4 

3-4 5 

6 Mt' 2 7 
'2 + 78 

7 — ft2j 10 



2 if— f=^i==7 Quer^i*.' 

»■ I* > I — — * — — 



>v 



r < 



aa — 2ae + rf =5 J^ 




* » 



,a t 



I 4- ql Ii1f==65. 



24 =s J r^ V2/;b — iJ ^ 144 
^=72 



jtr^T* 



P^OB LJ5M VI. 



fy any Riht^angleJ Triangle y either the Baffy orCathettts^ and 
the Alternate Segment Qf. the Hff$themfe ( ma^^ ly 4 fofen^ 
dicular let fall from the Ri^ht A^t^leJ^ i^itn^ gmn^ to fint^ tkf 
flth^r Segment. ----... 



Ltt 



And 

"Then "J 

Again 5 

6-+ 44 7 

7, Cci 8 

§-•»«>)' 9 



1 1 r=r 4S* The Cathetus . 



2 U =s 48 The alr^nate Se^^. 

*. . ■ 111 I 1 1 % >i I f ' < 



> r 



».k-v 




fti IT 



t : e lie : i/ Qucre a 
ha:=^ee , 

a T^aa z;: ce By Thi^n-A h 
haz:^cC'^aa . , 

aa ':\' ha -{■ ^bb^ccrir ^k ^ 

i^rrV^r + fW :— ff fc27 And foon for f; V^:' 

lea " IMI 
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m 



■/ n . 4 






rwaiT 



Fart in 







I IhaD now flicw the Gecmetricsl Cinfirunhny or Solutiom of 
the TVf r Cdfes o( (i^uadrattci c/£f usti9nfy promis'd in Pa^c 202. 
Let the firft Exan^U be -that atovc, viz. da-^bdisz cc. C^ft i. 

Make the O^pcient hy and the Root of the Rtjohend^ (which 
is here) f, into a Ri^ht-at^Ud^ 
^ farsllelogram., 

And cipon the miiU T^ltu of 
the Side = b defcribe fuch a. 
Semi'Circley as will pafs through 
the Remoteft Points (or Angles^ of 

the BirijfffZogrifw, compleating its ' » r 

Diameter y as in the anneSced Scheme. Then will either K*rr of 
the Diameter on each End i, be J^jw/ii to a^ the other IWt will 
be- If + ^> and the 5/(ir c will be a A&^» trofortiQnal between 
thftk^ That is, a-^-bictcza. By Theorem 15. 
ipmjefuentjj.jas '^ba = cc. Which wa« to be done. 

: ^ PR OBLEM VII. 

^rDtfferench helween th^ Bafe ank Cdthhut 9f any Ri^hl- 
angled Tridhghy and the Perpendicular let fall from the Jl^h 
Angle vpon the H^pothenfjes^ being given ^T^hcnce to ^d the 
Hjpothenufey 8cc. 

iU = i5 The Dfjfrr. of the 5?ifx> 

frisr jLiit iTvpffthenvje 





'"r»i'' 



d'^'C zp :: a :e 

de-^ee^^^pw . ^ 

dd-^2de'\' 2ee sr as^ By Theorem 1 1* 

dd^^aa^^ 2^# C//^ 2. 

4ii— •2//^+/'/ = di +/]>==. 1521. 

10 '.^4r^tl\a zszp -f- ydd~J^pp—.ji^^ Stc for f. pet 5!^;^. %- 

* The'&eo metncal ConfiruElion of this Cafe 2. viz 
may be pcrfbrm'd in the vei-y ... - = 

fame Manner as the Laft Caje ' >•** 

was; that is, by tnaking a /:' '^ *•• 

Right'-an^led Parallelagritfif nf / \ 
the Ghefficient 2 ^, and th* 
V <y, f Js?, dy &(i. as in-4b(9 



fc y 



2*1 



n 






Then 



fchat>.4- 



mssm 






|2f 



Then will the Greater Part.of-the Diameter to one End of the 
ParsUelegramhe.ssMy and tfieLfffetPittiAill be «~-2^. 

CMfejnentlyy 00-^ ^4^ id. WMtSft <m Cd b* iotm 

PROBLEM VHI. . 

The Hjpothenuje ofany^hudnf^hdlria)^, sudtbe Ptrfen' 
dieular let fall from the Rgfc* At^h vfi» the Hjtvthemfe. beinr 
ffvetty To-fini the Greater Sdgm^iftht-H^mhtufet h^. 



,And 
Then 

per fjg. 

4* • 

3 —'4 

5, 6 

7 X * 

8 ±: 

9 CD 



ii-V|fe 



llh—fy The Hyptthenufe 
J «-^;=6 jQuere a 



4 

5 
6 

7 

8 

9 

10 



12 



a'.p'.'.pie 




hd-^aazzzpp Gifts'* 






■#fc=nD,-25 



■i » ' t I rl » K ri - j II , 









. The GeofHeirlat Conftr'uition b^ Cafe 3. ViZ. bd-^aa^ffL 
hiay be' thus pitform'd. Draw a • 

Xi^ht Lme^otziiy convenient LerigtTi 
at Plcafure) knd rtfear its Middle 
EreEi a Perfendicular :;:;: ^, tf/z. of 

^ the {9.'tit^JLen£th with the ffo(?/of the . ; - *^^ |*' s. 

' j^f^lvknd. K^m the Top Point or ^p- ii^ » < t ]Z| ^ t I, iTp| ^, 

^t'Ei^^f ^iferpndictdar^ -ftrolF '''•^-.....f. •"' 

itgy iht Ijungtb otMhe Co^c^cient^ --" ^ 

Z//2?. ffe, and upon the Ppm/ ^hefe l^^uft wuctict the F&fl 
imff (with the fame Difiaiicc) defcribc a S^m^Ht ; tfieh 
will Its Diameter h be cut by the PetftndifuUf p ioto T«* 
Segments^ which are the Two .'T^toj of the 2??ar i, t//^. thife 
Grr^/^ and Leffer Ibots j^^hoih taken together being always 
Efudl to the Co-^ienty ( vid€ A|^ 201 .) . ^ 

For h-^s If : :/ : 4t by "Dieo-efn 15.^ ' 

obe 



£r^o h4-^4azs:fp* 



Whichwa§ to be'aohtt 

PR obi/em 



■ ^^^^^^iiataimtt 
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y ?i ;«k 



<ff 4(ito)liiiti^* 



Part in 







I ihall now Ihcw. the Q^nmetrici^l CbufirtiBhn, or Muttok of 
the Three Cafes o( ji^uadratici c/EfudtienSy promis'd in Page 202. 
Let the feft i5;e^«5f (f hc-^hat at>ove, viz. da-^bdtsicc. C^fe i. 

Make the Cf-efficient hy and the Efiot of the Rejohend^ (which 
is here) r, into a K^ht^HngUi^ 
* Tardlehgram., 

And upon the imUk tnnt o£ 
the Side = & defcri^e fuch a. 
Semi'Circley as will ]pafs through 
the Remoteft Points (or A^^gles^ of 

the Bir;j/W<)grifw, coinplcating its * « r 

Diameter y as in the annexed Scheme. Then will either r-«rt of 
the Diameter on each End *, be £|«4 to 4r . the other Part wiB 
be n + 1, ^nd the Siie c will be a Mean proportional between 
thfm^^ That is, ^ + i : f ; : r : a: By theorem 13. 
^(^fefueitly.^a ^ba=z cc. Which was to be done. 

J ^ P R OBL E MVIL' 

TB'D^erenct heiween th^ Safe knk CdthHus of any Ri^ht- 
angled "Tridhgley and the Perfendicular let f/lL from the H'^ht 
Angle vpon the I^pothenffa^ icing given ; Thence to find the 
Hjfothenufey 8cc. 

Letl 11^ = 15 ThtDifer.ofthtSidesi 
Andj '2-j/'=:36 

'tfrr Tlie Ilyfoihn vff. 




^Xd-^-e zj^::a: 
'yide -^ ee^=ifia 



e 




" * • • . . .••* 



IQ 4t^ 



dd^ 2i^+ 2jeeis:aa* By Theorem lu 
ide -^ i€e^,2pa ^ . . • -. 

ii^=^aa — 7pa Cafe 2. 
aa^2pa^^rPt^irVpt= I5f^- 

><g = j» 4- V<^ -f # = y'^^ ^' ^^^ ^' p^^ ■^^^' *)' 



• Tfar (Geome tr ical ConftruElion 
may be pcrfbrm'd in the vtfy 
fame Manner as the Laft Caje 
was ; that is. by making a 
Right-angled Parallelagritn$ nS 
the Co'efficient 2 p, and th«k 
V <y, yk, dy &Q. .^ in-^h^ 



.••^•*"'"- 



..*' 










•Ml'»l 



» 

Then 



Then wLU the Grtdttr Part.of. the Djamntr to one End of the 
farsltetm/tm be = #, and t]ie tifftf Wft itill be .f ~ ^, 

Cutftfmnlj, ti—^iA a. ViiiuintKUiam 

PROBLEM VHI. , 

Cottar lei fall fnmthe Righi An^h^muhr Hjfmhenufe. taiir 

tri^i.t, 'Tit Stii thp (heater TilMH^-^k/^lbi KA^iHi f. l.T ■•> 



^e». If fi*i the Greater Sfj^Ht if the- Hjfmtniift, tes. 

.And 
Then 



petfis- 

4 •:' 

i— • 

5. « 

7 X « 
8±: 

9 Ca 

10 lut 2 

11 + Jll 



llir^JS Thtjfpfilhenje 
a + e~h^Qutre * 



MS: 



a-.f.-.f.e ■ , • 

i« . -- ■ . ^ 

V—a-e : - — . 

h-.Jt. "•' ■ 

a '• ~ . - ' ' ■ 
hs—dd—^ Cufc'zi ■■ 

a»~-ha~—pp'-' - '■ ■ ", 

<tf — fe< + jftfe = ^ -^-^fa HP,, as ■ 






The Geomcirkal Confiru^ion of Cl^ 3. viz. ba^aa^tfL 

tnay be thus piifbrm'd. Draw a 

Ibghl lAne^ai any CDnvenieiw Length 

at Plcafure) and ntar irs Middle 

£rffl a Ferpenikitiar — ^, i^Js, of 
^ the fanto^nglft with the Root of the 
* ^J<Av)ind. Enfm the Top Poinj or up- 

pfer ^iirDf t^t fcrpeit^caiar^ -ftr off 

•viz. ^\ and upon the ff'mt «hete : 

Line (with the fame Diftaiice) defer 

will Its Dismetrr h be cut by the P, 

Stffnenti^ which are the Two.rS/w^j 

Grttttr and if^w ffowj/both takei 

BiMltot\itCo-e$citnt, (vide ^^ ac..^ 

Forfc—< :/::/:« bvThco cte i^ ' '" 
£12" ^^ —' " —tt- Which was to be aohe* 



iePj* 
; tTieti 
toTi* 
nz. the 



FROBUE M 




IViMHH 



IMP 



^itiicttt0 c^ 0mmP' 
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PROBLEM K, 

Tht TermtttTt v». tht Sum of all the ThreeSidet of any Xigfel- 
^Uitri**^* $ni itf Jr** being give»y rbmcfto-^nd each 



• ! 



Side. 



VaXct 




J + r+ J =?'«;; 234* The 5«» of the Stics^ 
Ue sa4 The Ates sc 5^40 



■<**•** 



aa-^jt^yj Bffjgur^ 



2JJf==4f — 4^=5:4539^^ 




2X 



25 |x 55:97 The Hfp^tmuf$ 






49 



iii .1^ 24f 4" ^^ ?=:j;^ *-* 4^ 

2tf5::??37 + 7=I44' 

fs=72 The K«/V. 

<• =137— 72^65 . The(>^*f/Mr, 



■*w«v< 



■*' T 



■P«"»WP 



. ly .-PROBLEM X. 

Jtt, a^y "R^shtrangled Tritn^lf ^ PerpendktiUr hcta* Let fsU 
ffOm.the SgW jlrigle upon the Hipithennfe^.if th( Sum of eadi 
Segment, .w/ifff. aided to itt Adjacent or next Sidtf be £ivejt^ 
Thenet'to find eath Side^ and the Segments. . . , 



Vie. If 

■^ 
lofind 

X — > if 

«♦ •» * 
6 > 2 

7 J « 

By Fig. 

10 V 
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IX 



1 

2 



if + « s= X 108 
f^+jf=;;:a;-s72 



3 w'sri—- if 

< ' fi«Hr iii^= ^-f — " 2j4 =/♦ 

10 a:p:ip:e '".' 

i2rW==ff~2fif 







4< 



•'^ i '..I a O >! i 



12 * 4 



■btaMhaaMMMaa 



■MMHhM 



Chap. 4. 



MMl 



SMUtfttff PliM^ 



327 



12 -r i^ 

9+14 

16 It t 



• 1 



I7.*-r 2x 

Suhflitute 

Then 
20- CD 

21 MC/ 2 

22 — X 
1—23 

per 13 

2 — • 25 

23 + 25 






3 

r 
14 



15 
18 



20 
21 

22 



^2ze 



ZZ 



^XJ— •2X^ + 



Sarjx 



4^/4 



zzazs:ssam^2saa'{' zzss^mm,^s 
aaA + 2za'^^saz:izs 

• 2J . * •* 

2X * . ^. 



aa + 2A:ii + ^^ jcat x -^^ ;ir;^-^ 11025 
4 + Ar ssVgf 4 -jf4:ssios 

23 ^==l/^J-f ;f;f :— ^•1=48 . 

24 «=5 6os: TheBiSf/>. 

2'; f=:- — 2xs=27 

261 jr = 45 = the dr/fcrtir/. 

27 ; if + f = 75 = the Hypothenufe. 



• 

Let| 



PROBLEM ». 

T&r Difference of the Sides vftuij Ohlipe^ngledplainJritnAe 
the Difference of the Segments, of the Bdfe^ smd Jfe* Difyrewe 
between the Greater Side^ anitheBafe^ i>ti>K liven. To find tht 
Bnfe.Scc. . „ 

* 

1 1 i= the Difference of the Sides i= 4$5. 

2 U = the Diffeccnc* of the Segments — 495 " r 

3 U = 165 the Differ, of the Greater Side aiid Bafc. 
4U= the Leaft Side 

^4'^+'ys=^Bafe 

By Theorem 16, 
» + -t + A* ?;^<745 -5 the BWf, 

PRoiTTM 



And 
Then 

And 
6 

7 it 



5 
6 

7 
8 



I + 9 110 

3 4- 10 .' it 








iSimim <if tfconctt?^ 



?mm 



1^ 



P K O B L EM' l/OL . 

Ike JHfereiue of the Sdet tf/mpUim TrUagle j the TMerence 
•f tU'Segmentt tf the Bafe, and the-BerfttiJicdtr ^ ml frfm 
the verttcsl Angle, being^ivett, Thence to find alt t^^ Sides. 



And 
Qwre 

Then 

6 — di 
Subfiitnte 

7. 8 

Bat 

10 9* 2 



I 

2 

3 
4 

I 

7 
8 

9 

10 



d =: the leaft Se^me^t* 



' >■ *■ •> 




t+ 2ir:i-f 2f::i:i 

2X=^hh — dd =€lOQ© 

•V "4- bd — 

— \ — ^=1^ 




'•a ■•♦ 



, . ~4^ 






II 



9^ 



12 



«3 ^5 






12 



13 



I41 

^5 



dd 






1I6 



flir 



«« 



17 CU 



bbd/^rr-dddA'^ ^xh^-siffdilp^xx 



»7 
18 



• - . 



19 



20 



30 /x. i '^Uf'^.^^^so 

r^; rrf" 21I 22 



I '4. .25 



40 , iV iii W^ r -^5 ^1>eB-39^ 



24 



aa 



/-. 



2Ar 



^* 









d'+ezn 78b -^;thp Greater Si di. ' j 



I/, — J/A "T" > . 



- >% 



P R O B L E-M Xin. 



The Sum if t^titf Sties tf anj'phin^ria^r^ tlfi^DiBrenee 



* 4 



■^ 



Chap. 4k 



i^mmm 



Witmvins iBioHlemjK. 



J29 



Verticdl Jjigle upon the Bafe^ being ^en^ thence to find the B*fe^ 
And Ae Sides. "^ . / » 



I • 



Let 



( 



Put / 

Then 
And 

Per Fig.[ 

Q uo 2 

8 
II ± 

So]ipore 
Then 

14 ■*• 2s. 

xo, 15 

16 Q' 2 

17 X ss 

18 ra 

ao •<• zr 

21, hence 

22 X 2 
2+2? 

1 — 25 



i 

2 

3 
4 

5 

6 

7 

8 
9 

10 

II 

12 

13 
14 

15 
16 

17 
18 

5o 
21 

22 

23 

24 

26 



si=z 1 155 the 5«w of the Sides. • 

d== 49)5 the Djferen^e of theii^Wf^rx* 

/ =: 300 the Perfcndkular. 

if «= the Leaft 5'f^«v;»r. 

f= the Leaft ifif. 

d + 2^=:^thei?^<?, 

s—if^z t\it Difference of thc5iifx^ 

d + 2tf : j::/~2f :i 
aa-jrfp^siee 

dd+ 2d4=r JJ-— 2if 

2jr=iJ-— i<i 
2J^=:2Jt — 2dd. 

x^^d0 



V 






: t 




•*'»»t »•** 



X — da 



:sz%^aa'^pf 



XX — 2xd^ + ii/?if 



ss 



z:zaa'\'pp 



XX — ixdd -J- ids A -^ i J44 + sspp ^ 
sssa-^ddaa + 2xdaz=xx^^ufip 
2xaa 4- 2xda = ;ir;c — ssff 

+ 4i = ix"— -^, ©'«'• asbeibie.; 

= 225 



4^ 



■» t 



a 



.'■i 



tt 



\ 01 



24—450 * 

d + 2a ==.045 the Bafe. 

e rs 375 the Lejfer Side. 
r— ^ = 780 the Grtiater Side. 



1^ 



r •« 



■4. .J 



PROBLEM XIV. , 

T** Area of sny Ohliiue-angltdpUintrUngle, 5 the Diffcfvut 
«f the Sides ^ a/id the Difference of the Segments of tht>^sje l»j^ 
giveny Thence to find the Bujcf ftc, ^. 

r lllyf = I41750 =; the ^M. 

J^ift=405 

' Uo Pat 



riii 



5JO 



^ttnttt^* 



PattlU 



Then 
terPfg. 



• • 



4{jm the hrfeniUuldr 



I 







ba = dd+ 2de 

b4--^dd^=2d0 tf 

hhaa-^ iddba + iidi == 4^^ 



• • r "• • • • « « i*^ 



l?er E^. 

11 ©• 2 

• • ^ 

14 •; 2 
lb •^4<W 

f p K 4ii 

$Q ±: 

22 Cn 



II 

12 

«5 

i6 

17 
i8 

I? 

21 
22 



as « the UJfer Segment of the Bafe. 
4 * 

2A 

Ty + irt»=f^s=^^- — -1 — ^— ^ 

^i> 4 , 

ps =*" 

Aii aa 4 

« ■g4^^'r 



^^3 to/ 2 
25 CO/ 2 



23 



24 



25 



26 



Aai » 4 

c it** — - 2(U*4' + d,^aa:^i6AAdd-{' U** 

bha* -—dda* -^ d*aa—Mhhaasz l6AAdd 
.. 16 A Add 

Ma*'—ddaazs.rT~i — TT 

bb-i-dd 

aaa4-^ddaa + ^dddd = ^^^ + ^* 



M— di 






aa 



aa 



945' 



UHi 



•^* 



PRO. 
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mmm 
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Q£ RcMnins P2oUtm0.» 3 ^ i 



mtmmimm 



P R O B L E M XV. 

There is aH OhTtfue angled plain Triangle^ wherein Pfrfenr 
dicuUr islet fall from the Vertical Angle tf on theBafe^ theLeafi 
Sidcy and the Bdje are given ^ And the Reaande of the Difference 
of the Sides into the Leaft Side 7; E^ual to the Sfuare of theJHffe^ 
rence of the Segmfnts of the Bafe: 'Us re^uirdto pni the S%t 
ments of the Bafe^ &c^ 

•r = 56 s= the Leaft Side. 

8 = 92= the Bafe. 

tf + 2f=fl 

y =s the Difference of the Sides. 

cyszaa by the Queftion. 

5;2c-|-^-'^'^i for5==^ + 2f 
Ba'^icy\"jy 

leys:: 2a a 
Ba'^iaazstjj 

ccjjrsz^*^^ 
aaaa 

yysz 



And 

Put 

. Then 


I 

2 

3 
4 
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By Figure 
6 V 

5 ''I 

5 ©• 2 


6 
7 
8 

9 

10 


10 V cc 

1 


II 


9 " 


12 


12 X cc 


13 


13 -r * 
I4-|-2fC* 


16 



rc 



F^— 2ifif =s 







aB^ — 2f r^iif z=:^^aa 
ccB — - 2<rr/« = aaa 
aaa + 2f r^ «=: ccB 
aaa + 6272iir = 288512 

The Valve of if, in this t^^fuationy may be found as in the 
Elxaraples Page 238, t^fe. by putting r+c'rsitf, &c. As in 
thofe Examples, you will find ^2=37,55502, Sec. 



'■'■F 



PROBLEM XVI. 

The Three Chords or Suhtenfes of Three Arches compleating a 
Semi^circUy being each given^ Thence t^ find. Ae Diameter J^f that 
Circle. 

That is, any Trapezium being Infcrib^d in a Semi^circle^ if 
$ne of its Sides be the Diameter^ and the other Three S'tdes he given, 
Tbence to find the Diameter^ at Fourth Side. 



UU2 



Iice 



932 



dcincntji oC ti^coiiictcp» 



nutm 



Let 



{ 



Querr 



2\C 



Then 
And 



4 Hf =the Df#. fought. 




en 



5 A* 2 

6X7 
8,= 9 

10 -r # 

11 — rfif 



7 
8 

9 

10 

II 

12 

13 



Draw the Two U/if- ^ 

gOBdls e and j^ 

ss^bb=yy \^ The$^em 40 and n 

€it€it — bbdd'T'^^^ + bmd^=' ceyj 
assM •— bbds «— (l(Uif r= ^^^^ -f- 2Mrif 
MSS'^bbs — iUW ss: ^^ 4~ 2^<i^ 
soi^^^bbs — ddd^^ccssz 2bdc 
4M#— 50i»=:I20 



This t^fuation bcine folv'd, as in Example 2, F^s^e 240, 
you wiUiSndifs8p558i, &c. * 

PROBLEM XVn. 

In any X^ghUsnghd Tridnglcy the Area and the Sum of the 
Hjfothemi^ej when Added to either Side, being ffven^ Thenae to 
fn4 the 5ttfcx, «cc 



Suppofci 



t % 2 

4 -i- ^ 

TetF^ure 
2 — ^ 

8 e* 2 
^ •* 2 

« 



2 
3 

4 
5 

6 
7 

8 

10 

XI 



— = .^= 1 350 The /4rf* 

J) •)- <sex=; 120 The SlMty &c. 

'«'=C2^ 
2A 

fss — 




MS + ee =jj 

y-sJ—- f 

jfj»=s«— ^ — t- 



AAA 



oesz 



aa 



aa 



^4 * 



as 



P^ 9> " 



Chap. 4* 



EeCiotdtmr #ioUetmf< 



III 



^> 9» ?1 
f 2, That is 

l^yin Num. 



12 



13 



X44oo# •— ii4iif St 648000 



th« 



The Value qf #. in this t>£fu4tion^ may be found as iA th 
third "J?^^«5f/r Ag^ 241 : That is, by making r + f =s#.4kc 
It will be found that az=:6o. '^ - 



r^ 



mm 



PROBLEM XVIIL 



There is anOblifue'M^ledfUin Triangle^ wherein a Ferfen^ 
iicuUr is let fsUfrm the Verticdl Anoje upon the B4ife^ the Sum 
of each Segment of the Baje^ vsben Aided to its Adjacent •r n^Jfjf 
Side and the Area of the Triangle^ are gtven^ lofndtheter^ 
fenUcnlar^ and each Side* 



And 
Thta 






Per %{ 



1 — - 

2 — 

9 ^ 



y 

i e 

2 

10 -^ 2 

7, ^11 
8^ 12 

13 ± 

14 n: 

15 * 2« 



164^21 

17 + 18 



I 

2 

3 
4 
5 



7 
8 

9 

10 

II 

12 

14 

15 
16 

17 



18 



»? 




-<<= the^rfy5i.i4T7<o 

4f s the Perpendicular, fought^ 

j^e%ka^A 

jj^aa^=^bh 
ee^aa:s^m 

W=flfc— 22)f-tj!y, 
ifji 2= w — 2ie-i-^^ 
S2f— 22ry=*i» 
ss^-^Tsezizoa 

zz*^aaz=:22y 
sS''^aasz2se 
zz-^aa 



• • 



2Z 



~J^ 



ss '^aa 



,^^e 




zz^^aa . ss'^aa 



Havii^ found tjie r<i/«r of ^, 
from the 24th ^f<»/, e and j'wiil 
be cafil y found by thefc tvo Steps. 
And fi u by the pth and lotb 
Step. 



as 



2< 



^J'i: 



1 



«, »s> 



V 



i» 



mamm oi «etiiietti>. 




PartlU 






22 
H 



S 4f 

fooooo*— '^^=243^00000 
J«c 4 35s 300 found as in the laft trotlem. 



PROBLEM XIX. 

7here is a RhhUanghi TrianiU. wherein s Riiht LineisDrawm 
fsrallel to the'(Uthet$is ; there u given the Cathetus^ that Segment 
$fthe fhfothenufe next to the (UtbetviySnd the Akernatr Segment 
9f the Bdfe^ Thence to find the Bafe^ Sec 



Viz. Let 
Then 

Here 
And 

5 V 

% ^ 2 

4 — aa 

6, 7 

8 X 

9 ± 



z 

2 

3 
4 

5 

6 

7 
8 

9 
10 



that is I II 



t = 20 . ^=24 . and*— 15 

bJ^azs: the B^f/r. jgarrf a 

. > ■ " ■ 

b^s:c::a:e Per Hg«rf. 
ijtf -f ^^ =5 fcft Per Figure, 
cs 

i^ + 4 "" 



^=:^^ 




'C 



hb '\-2ba'\'aa 

hh'^ad:^ee 
ccaa ,- 

4* + 2^444 + cc^ 4" ttrf^ — hhaa'^ihhba^=^hhbb 
aaaa + 40444 -f 75 w-»— 9^)004 =s 90000 



f » I 



w <■ 



For a Solution of this Efustion^ let it be made 



4|444+t44;4+c44— Ai=G«-^ Si=40 . ci=75^' 
pi,t ^ -(. ^ 5«5 ^ '^'^^<iac:pO©0 . G=f 



Then' 



90000 



G»^0(X30 



Letrm XO 



Then 



4b. 



r+ioooo-^ 4000^+ dooi'f'^ 

/ +75^00 + i5o«pe-f 7$i^^\ 

>*— >po6oo->* go^oe • • "^ - 

That 1$, 35100 -+- 22o^r+ 255if^£spODoo 
Heiice it will be 2202o^r^" 2551^^ = 54500 

J) ' ' ^ 

Operation 8,^3) 21,52 (2,1=5^ 
I. DJ^/i/or ==:io ^ 1,52 . Ftrftf^ia 

Z. DlVjfor rz 10,7 I2E? -f f;;^ ^ i 

afecondOferatton, which bcip^ /;iWz% and Multiply d kicd 
the Cihefficients as before, will ftoduce thefe NumherV 
+ 21455,8881+ 7085,24^+ 8y8,46f(i^ 
4- 70862,4400 + i7,5^p,20^ + i452,oO£'^ t _ 

+ 109953,9100+ r8x74,2or 4- 75i>6of^ 

— 108900^0000' — 0000,00f 




and incrciorc it rauit dc maae r — r=3^^wJuch will ^fWm 
the fame Numbers^ only all the fecond Starts imift be chan^'d. 

Thus, 93352;238i — 3382j?,64^* + -3081,46^^=3: Jjo^« 
from whence will Arije this zA.fMathnj 

+ 33829,64r~3o8i,46ff=£r 3352,2381 
Confequcntly, io,9784«?At4?f^7,o8787532==:Z> 
Operation 10^^784) 1^787^32 (Qfi^^pmze 



■di*«k 



j.Divifor 10,88 108673 Laft rs:i2,| 

2. DlZ///br 10,879 ^PTgH -r^:^ 0,09^,0 

3. Dfuijftr 10,8785 . 1076252 

979065 



r— r:<:l2,00pls=r^ 



Src. 



P R O B L E M XX. 

/» t6/ OhlifU9mmigled TrUf^gU Crfi?, /few wj /rn/ctt ff,^ 5^;^ 
ADj and the Sum of the Sides AC-^-CD; alio within ih 
Vtiam^le ihere h /it>#;f '^he Lime AB fetpfudkld'ar to the Sida 
CA^ Ihenca to find the Side CAy ftc-r 

JL>e| 



.rv.-." r. 



■«■«» 




eiemeitttf of ^edinetm 



PartlU 



04=* fought 



Snppofe 



Then 
And 

Bat 
«, 7 
8 




• .• 



5 •* 2 
Bat 



Let 
t7+' 
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10 

II 
I? 
I? 

:i 

i8 



9 i^" 2 



X?, Ip 



iVr#/W to ^U, and CA produced to E 

AC^ff, and ACFD will be al&e. 

BCiC Ai:DC: Cf 

B C—Vhh + ##. Let -rfF= ^ and ED =» j 

Vibb^as 

X/ — 2Xil s= 2#r + ^^ + J'J^ 

iU_rf +jj,_Q>ff?+ pFi> 



^9 

20 






21 



X^^SS'^SS 



=<f+^ 



J/iT*-— 2Xi«iW + ^ 



^r** — 2xsd'\-' 2xaa^ss as''-^2sa^-\'d^ 
Si as — 2i4ii4 4* ^^ 



D^ + ^ 



. , ^ ~f~1^— —l^— ^M^l ■— 1 ^ IM ■ 



il4 



I 

This t/£patm being brought out of the FraSions ^^nd into 
Numbers, will become. 



— 20i&f4ifir + 12540^1* — .a464230,25#* + 35468307^ 



which being divi 



^ divided by 2018, the dhifftdent <£ the 
Fvw^r of s will ' . ' 




H*»»^1»M~ ■»"*■»■ 



^p-4:-_ oi %mmm W^utnfi. 3^7 






^^ 



\ aig^Sfip,! 38875, *:e. 
And from hehce the raiae of 4 may be found, as in theZsfi 
Problem^ due Regud being had to the Shns of every Temtl 

^ This Work of HMu^hgj or preparing ^^uifiions for^a A»/if- 
tion^ by Divifony hath always Been taught both by Ancient and 
Modern Writers of w^i^^tr^, as a Work fo n^ceifary to be done, 
that they do not fo much as giv€ a Hint at the Solution of any 
uidfcSled Ky£^mtion without if. * 

Now it very often happeds^ that in Dftfldii^ all tbif T&fks 
of an fi/£fuationj fome of their QuoiUnis will not only rlin into 
^ long Series J buf alfo iiltO imperfe£l FraSionii (a) in\ttus 
cy±^uation above) which renders the Column both tedioui and 
ImperfeSt. 

To temdly that: JinpeffeEHony I Ihall here Ihew how this 
c>£^mtion (and Qn/efuently any other) may be Refolv^d with* 
cut TuchDivijf^n^ ox Kedutlion. ^ 

Lct<*=!=20t8. r-zXl^dOp. isi: 2464^^(0,25 
/£= 35468 507^ . And Gife a74x8jjF2i,25 

Tb«ntbe/ri>rfi^;fr<!/£fx/4<^'o^i^UlAand thui^ . . 
rutr + fsss* A»bjefote> 



Then will 



•'. -\ < • ^ 



■ • » • 



* 'this is plain andtalily concelv'd • Th^ hcxt thing Will be, 
hoifr to tftimatc th« flrft t^dltk ot t; and to perfd-ih'thjlt, let 
<S be Divided by t, only fo far as to determine how n;Moy 
'fidces of whole Nunfhers there Will be in the Quilient j Ceft- 
fcquerttly, how many toinU there muft be (dccqrdin^ ti the 
fifight Of the Otquatm.) * ' -; - • . >• 

, . Thua l.=«toi8) G==274i8}pi2ja5 C»ioQod : 

*20j8 



^^jjShMi' 



* •■.< 



\ *■ 



'. Now &©*i-herK5e oftt* «iay 1^ wfily Itiicfs at th6 Vuhe-t^ t-, 
6i if: All i^ T#nk!fj bdd be<n Dim^A^ TW is, I fcfppdr«r ;^-sIq, 
wHkh' lading ^//ii^'^, ^ <its tb^X>^fy^/'^ above4^>^, ^wtli be 

* • • - . . ;^ ". * • 

..... .'•• *» • •.-• ♦ • 

i- X X -- 20180000 



$^8 Clement? of (^eomettp» Partiii 

•i— 20i8oc5do— 8072000^— •1210800^^ 

+ 125409000 +37622700^-1- 3762 270fr 

^-* 246423025 — 49284605^—2464230; 
4- 354^3070 + 354^8307^ 




Viz. 213489045+15734402^ + 87239,75^^5=2741839 &«• 
' Hence 1 5734402^+87239,75^^1=60694877,25 



Confe^nentlj^ 1 80, 3c + f^ = 695,72 = D 



180,3 + e 

Cfcrarim 180,3 ) .695,72 (^Jssc 
^ +'^=i 3>7 549 

• I. WT/;/i>r = 183 146,72 Fitft r -t: 10 
a. J^rt^r/or == 184,0 128,80 +g= 3>7 

^C; r + f=i3,7sc:r* for 

alfccoffid Operation, with which you may proceed^ as in the 
Laft Problem^ and fo on to a Third Operation, if CJcfckfioii re- 
quire fuch Exadnefs. Bat this may be. fpfficieot to fiiew the 
Method of Refolvihgany:^i/^fl^i.c/£f ^jtiw>^without rieducing 
it ; which is not only very exad, but alfo veity ready in Pra- 
aice, ar trill fully appear rn the laft Chapter of this fart, con- 
cerning the Pfrifhery VLi\^'Ar£a^ of the QrcUy &c. wherein you 
will find a ferther Improvement in the tf^erical Solution' of 
Hi^^>£quations than hath hitherto been publifli'd. 



CHAP- V; r 

■ * • 

hraStkal I^^OMCIIMS, ani Ettle0 forfrtimg the ^Nt^Ct^ 
fiCial COtttCtttjS, or 9rC8 jH of ^huUni Figures. 




lEfpre r proceed to the following IVoW^wr^ it may b6 coo- 
\^ Venient to acquaint the Learner , That the Superficies 6x 
\rea of any figure^ whether it be Ri^t4in*d or Circular, is 
composed, or made up of Sfuares^ eithet ureaier^ ot if/i, accord- 
ing to the differeilt Meapres by which th^ Dimenfans of the 
fi^^ are taken or MeaJurJi^ 

That is^ if theDi^^o^^xare taken in ivf^rx, the AreavtiSX 
be coMpox*a of Spare Inches ; if the Dimenjtons are taken' in 
Fi?f f, .idig^;i<rft« will h^ci^nffposd of S^uar^ Feet; if in Tkrdi/the 
^ri:^ will-be iy^^r^ 'Ti^dAf and. if th« i>i^f i»^«»x are taken Iqr 

W/rj/jr.RTrlvx^,r<F€i^5»r?^^)^ 9fL^4$A^) theathr-4'"^# 
will be S^mre Perches^ &c ]^eie Things, being underftood^ 

'-• "' " and 



■■■' » 



Chap:;. Of JVagfcg? jRtrteg aWgrgaX& c., .j.39 

*"•?! *^*; ^'j^"'''"'" i'^ the 283 and 284 Pi»»« well confider'd* 
will help to render the following Rules very eafy. 

.problem;. 

To fni the Superficial Cotifent^ or Area tif a ^QQatf . or of 
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"^^^pB 



B 



igiUl^S^'^^^J'hArLfn^tbmta iu Breadth^ and the 
-*^H«'*' L*^ //;f Area re^mr'd. (See Lemma . i . Pag. 

^ Example^ Svippore the I^ A B ^6 
r^Mfdi, a4)d the gr^^fi/i ^C or a 

theNnmBtr q£ ' Sfuare Tards ^ 
dan the Affracf: the Varalle- c 
hirkmApCD. _ ^^ ' ^ • 

T^iisis'fo evident by the F/Vmt^ only, that it needs no !)<•• 
monftration* 

\ ; PROB LE M II. . 



B 



•♦ 



Ta : JM the Aral of aitj. Oblique avgUd JfaraUeJotram. ▼!?. 

»llTgrAii^/^/>/y the Lenph Into its ferpenilcular tiehht^ {or 
*^****'l Breadth) and the Produawill be the Area requirli. 

That is, the Side J^ B x S P =; the Area of the Khomhus 
ABCD, For if.BP be drawn fer^ 
fendicklar to CDy and y^G be m^de 
parallel to 5?, then will GC=^PDy 
and GF^CD. ConfcqpcntJy A/^GC 

Tiz ABPD^ znd a2ABGP2=:RJ)ombvj 
ABCD, 

• 8ut^BxBP=n^SG?; Tliere. 
fore 4P. X BP, or CP-^x B? = the 
^rtfij. of the Rhombus^ A9CD* 




Then ABi€BP=^ aj x. 17,5 ;;; 40Z,S 5^w4rff /)iffc^x, beine 
the Area of the Rhonfbu4 requirM. 

The lilce may Bp donf for any 5fto«>Ji?f4^/, whofi? Lemh and 
Vfrpe^ikulist Breadth ^re given. 

^^ Xx 3 PRO, 



?4<3 — <^ntnt^ of ^mttpf* *att III 

^ROBLEMtir. 
To fnithe Superficial ContentyOrArea ofajr/pUin ^tifttlfflC^ 

» • 

Every plain Iriangle is Efttal to hdlf Its Cjuumfcribing f^raU 
hkgrMt^ (4.1. r. |.) wkieh ifords tht piUmit^pile* 

fMultiph #fc 3af0 4f the given Trisngh'hto Half Its 
«Ule< /^f/j^icttZ/ir Bei^ht, Or Haif the, Baje. Into. tH '^^l^ 

^terpenStcular^ ani the froiuU wlH be the Area. 

That is, BDx I CP, or i BD >c Cl^z 4r^* oi ABCp. 
fot AC ^BPy AB=z(fp^ ; ^ ^ ^ 

^ni^Ciscommontoboth A A, •<* v^p>^*'-f±;r . 

thficfcce A^BC3= A ZfCf. . ; '^^^Ti^i 
And for the like RcafonsACFD \ ^.^^^^ - \ \S. ' 

therefore A »CP+ A CPD •'^ ^ 

«4c3^BCZ>- Coiif€(iucatly |SZ) X..CA.PP .B/P.K JC? 
will be the Area of the £^BCD. 

Example^ SuppoftthciJ^/i? BD =: 32 />if/:fj, and tht per» 
fendkuiar Height CP= 14 Z^^fefJ. 

t=r22X7i;2 2?4- ' \. i .\:.'!1^ 

Or thus, 32x14 = 448. Then 2) 448 (224 r= the Area 

of «^« Jfit§n^e BCD in Sfkare Inches. 



PROBL 5:M IV; 






.\ 



To§f»i tie Supirfidei^ or Arestaf c(vy %tW^t^UltXl^ 

Fiyil^ Dfvfif/the given Tr^/^Ji^fw iA^o.Tttt?o TWij^/^^^ by 
draining a Diagonal from one of it« Aci^te^/ig/^i ta the Op-.. 
Bftfita^»tg/fi *"^ '^^ fallTw^ Perpendiculars (from the other Tv99^ 
Allies} uport the Diaion4l^ As in the foUowiMg %«rr* Xblpn 

f^ Multiply half the Di'^vnal tntoihi Stfmr'of the T^o Per" 
^\Xlt\peniicuiars^ or Halfthe ^um^f the ferpenMculters int^ 
\ the Dia, ''Onal, Ani the ProfuB ' o(illh e the ^re0. 

That is, ^ACycBr+''ED. Or ACycJit^f^^^Ai^eA 
of the Trapezium A BCD* 

For the A ABC is Half its Circmfcrlbi/f^ Par^ailele^ram i 
And tht A A CD is ^Ifo Half of its Gircmjfribh^ ffrajtflo^ 
£ram^ As hath been prov'd« the Ja9 tj-ihUm. 

CdnpfAefHljy 



•i -i^'i' —pi ■!!,■— aaawji 



• Q>f^^¥i^h ^^-f £Dk MC, 01 • iBB-^iED f^AG 

^ill he tht Area 0^ tht Traf^eziumy h » -'• " 

As above f !M*«^«»a»c?**<*^'i>»*ift»!ta > • 

Ex^mpUif Suppofe tht Diagonal ^^y^K i . ^SLi^ 
^i^^ ^V^eet, the hrpendicu. ^<^.-:5..^..j.,m^-^«? 

lar\BV.= lyFe^t, and the P^r- . 5 X^^;>''^^'''^ ' il J: 
fenikuUr ED^ilTeet. Then . ^•••••j^^'M....M.fyMi r 
* It + JS D; f^ 29 Rf*. and . - . . 

• V'/^'SV/ ^i33s==:^^57- , Then 2) ^7 ^478,5 iJiiy,^ 
thefe rroai^,^fc, the ^rf ^ of the Ir^^^m 4l£iD* • . !:•.:! 

• To ^H'd ih¥ Si^frficiat ConUnver Area ofany'lrreiular Ife/j^' 
or manfSUfdttgurc^ which :ly fomf • '* - ' " ' '• •U'^' ■ t 
Authors is call'd a Triarigulait^ hec<w.fe ^ - • - • B 
r-ijr I fuppojej it mufi he Divide^ irklQ 
Trianglei^t^^i^AiMie^lX^rii^ 
ABCDEFG : by which it is eyi^ ejit, 
thlLt^clSum<!gt}^ Area's 6(it\\t\oTe • 
Triangles J found as. ill the l^ft JPrr- 
hlffff^ &c. -will. be t\^Area of tbeir '. 

p R o B l'em yi . .. 

-" / 1 \Cmitply halfthr<;m jifMStitlbio the X*. 
d^ierallSAA^'i^'" "f '^^ Infinb'd Circle, Or half tie J/tL 
^^'T^ P^^'&tiws into thiSum of the-^s, ^<f& iv,^ 
-_ j . :Z-^4m w'tllbe the Arc*'re4uir i. ' 

at the Area of thc'A^HHi;e4 pSi^on) ivi^iei^ ii '^ ^ninx^f 
that its Area is C9iapos'd pi fo ffaw Ef^lW^^^^ Tria^gki 
as there ateNmhcr of ^Jf/ ij^ ^fer j^i?/}g(^;^ ^is?^, f^ fiilkhJ^^ 
feiks TrUnji^Us whofc i?^fjjf«tbe5/^^ the ijfi^t^f , vW^ 

CA;. CSy CDy See. are the Radius's of the CircMmfcribin^ 

!0£ tht Injcriyd Circle. 




iUik 



eietttent0 



Fiartlll 




"-...•p ". 

\ : /i\ '•".. 



*'•./ 



'*»«iA««<* 



^« • , 

^Bhc the -rf>*^i» of aoy one of thofe Triangles^ is f ^iF K CP 
By ffdhlem a. -Confcqucntly 
thejS«i'rfaii<h«^-^^*'j will 
be. "CF into half fhc^Snm of 

This' being EfuaUy evident 
in all Regular filyjgfint whatfo- 
cver^ makes the "Rule General 
for nnding their Area's. 

Now becaufe it is requir'd 
to have the Raiiks of the pro- 
posed Volygons Infcrib^i Circhy 
Ifliall here infer c C^nd demons 
ftrate) the Pro^mlons that arc , 
between the Sides of fevetal Regular folygonsy and the Radiuses 
lyK-hof their lafcrih'd and Grcumfcribtn^ Cimet; the Due will 
help to delxniate or projeR the folygifUj (tfO^ca/son Kffmre it J 
^nd t^e other wUl help to find it$ Area, 

And j^r/. Of an Ciitttlatetal Criangle^ 

The Side of any g^uilatcral flamTriangle^ is iaProportiofi to 
the Radius of 

. f Circumfcrihing Grcle^ As I : To 0^577 J^Qa? &c, 

*^ Xinfcrih'd Circle, ' ' As i ; To Ot^jBS^ZSI? &c. 

And to its Perpendicular Height^ ^ As I :. To 0,86602540 &c, 

^^'^ i:^ i? • CQ::i: 0,2885751^ , .--i^-^'.. 
^Ahd • AB-:.A6 : : I : o^6fe2i^4i!> ^* *^ 

Dettiotttratfott* 

T hen will B (3 = G D = 0,5 

Unta^B^^EG^aAG:,/ 
By Theory iL - . ' — 1 

That is, I — 0,25 -=1.0,75 = D 4C5- , . . 

Q)iiftquently, y 0575-= 0,86602546 *^A G: ' 
Then AGiAB ::AB: AH: ^tyTheorem 15. 
Tb^t is, 0,8660254 : 1 : : I : Ij^470p54 &c. == AR 
'Th«n.f24H5fcio,57735027 = ^VAgain, AG:DG::DG:CG 
Thatis^ 0,8660254:0, 5::c,5:d,2BjBi75i5— CG, "Q. E. D. 

i Now, hy AcL Hilp^f i^c J^ <^^efe f ro/w/iW it will Be 
<9fy to Kr/o^r the following |Vo/r/fm. '.;-..' 

' ^ PRO, 





Chap. ?■ Of PraSkdJ8^nU& about SXJiSC&, &c '^g 

P R O B L E M VJI. : 

77w Side of any Efi^ttirdl fhin TriaagU hrin^^ivta^Tof^ 
•ilt Area. 

Exart^Uf Suppofe the Side oF the propos'd TrUtale ASC 
to be 2'i./acbesy viz. ^B = BC=C(< = 25 
Firfti:o,866o254:: WB— 25:21,650^55 

Then AP (~^CA) xSP=the ^rw 
of £i ABC, By ff Wf to iVoWo» 3, 

That is, 12,5 X 21,650635 sx 270,6329 
the Area in SjuMrt Inches, 

Or this rrAlem may be otberwife 
Rffoh'd, thus: 

Leti=^P=J^C. Then2t = ^B. 
Bilt n -^B— n ^P= a BP. By Theorem 11. 
That is, M — bh—'^bb-=u BP. Confefjuently, V ^^^P? 
ThenAy3t*=:BPx MC- Viz. V jttit sp the ><rf4 oS the 
TrUngle. > ■ . 

SecoKiHjf, For a J^eiltaffBlU J.^ 

Ilif Side of sny ReguUr Pentatoa, is in Proportion to the Radius of 
■f S Cramjcrihing QfcJe, As i : To o,85a6^o8b Sec. 
" Xinfcrih'dOrde, As I : To o,688t?.09« We*- 

Anitaixsferfendicular Height, As I : To ^,53864176 «kA 

r AS ^AC : : I : o350'55o8o 
Vhs.< AB: CM 1:1 : 0,68810096 ■ 

f-AB: AH 111: 1,53884176 

Demonfitatiom 

Let AB=i. And ijraw the X . 

Dlapinsh AD, AFand DG> wtikh 
wilTbe E^ual to one another. Then 
will AGxDT--k-ADT(GF=Ar7(DG 
By Theorem 19. 

Confequently, AG X DF= AF%CG - 

That is, n^B~DAD:-'ADyiG: 
Hence it will be AD = 1,61803398 

Then Q ^D— □_^=? □ ^H^^ ^T ^ <5 

Therefore Vn-^D— in'AS — AV 
Again, ^ H: ^D r^i^jDM.J^^ 'i^ 

and A ^D Jm a^c. -.;T.-, j.~ i 




VOtltCtt] 



pdttin 



Sot AH" ^=»CHaO,688l^^ *p. . . Q» J D. 

Froth hence it will be B^jy to Rejolve the following FrMem. 

P R O B 1 B M VnL 

The Side «f «»y J^ei^uUir fentn^on hemggtven^ "tofiitd its Ares. 



VxM^U Suppofe the eivea5»*to U K^ Inchei long, then 

ie&^nek^t i and'hyth* general R;tle 22,0820264 X ^ 
Jii65,4ip69S.the ^f* fe(tuira. 

T&ir<?/j, For an ff^ffflffOIt . . ' 

•, ffOnw/freW^^Cirf/f,. As I : Ta 1,50656206 ©^f. 

-^ cBA'.CA'. : I : 1,30656296 
*^'* IM : CF : : I : 1,20710678 „ 

Dn« the *'|W Une DB» and .Dj 
fiom the ?«»» B let fall the Vef- " 
WifH^ B* upon the Viameter 

Then will ADS^ and Ap*5 
be alUcCk Bf Ihttrem 10 and 1 2. 




XMO 



• • 



Bat 
That is. 



X 
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4 

5 



Ui hiie-.j Vizi PAi^An 1)3 :Bx 



!«««». Tnt'CxiiBt 



5i ^ 



MHMMMMto. 



CSap. 5; Of Pn9kdf3iVgkd obM Sittil% &c. 3^5 



5. ;^ 

7 -r 2 

8 Ca 

10 + bh 

Then 



II 
12 

13 (to 2 I 14 



7 
8 



^baa — 2a* =s t*. Or 2/<* — ijit/frf ^^ h* 

Vifif— Ji* =1,207 10678 &c. =: GP. 



From hence it wjiU fee eafy to. find the -rfrA» of any OSagon^ 

P R O B L E M IX. 

3T)f Side of any t^nUr OSi^OH htw£ jiw/»^ to fini its jfrea. 

^ r 

Example, Suppofe the Arf? given to te. r'2 /»f fei /oW i KrA 

i:' / r' •???°^'°f'^ 4.; " • lM8528t56 = the J2j4«x ^ 
its /»/«-, W M. Then 12 x 4-= 48 is half the Sum of 
m.W«j and 48 X 14^8528136 =^5,2935, iJvi^>f^ re, 

H"**"' . . V . . .- 

FoiBt%, For a jDcicagativ .. ■■■\. '■■ 

The Side of any Regular BecagOHj (yiu m Polygoh'of Tt^ i'lual 

SidesJ tstntroporttonto the Radius of . ' 

Itsi97'^j7'^%^^'^'> As I : T6 I,<5.8b3^ Stc. 
f Infmb dGrcle, As I : To' if'^^SafjS &c.' 

1 BA: CPr.i : 1,53884166 

£)emonSrii(fom 

r.. rl>—BA=i.a==CA , 
^-e^- Xe=DB.mdj = Bx 



Then 
Tbatisy 



But 



4 *■ ^ »f . 5 



2* : b t : e:y 
DAiBAiitd'.Bx 



3 

4 



•2ayi=ibe " 
and 2jf =:— 




{ 

2^ : f :. : i : 1,618(^553^ Sec ^nun^ri;^ 



1,6x803358 ^ * 4^ 
i>6i8o33p8-=ni^=:C!^ 



Y y P 1^ O. 



.^46 



CUBICtlCP <A wMIIKref ^ 



fart in 



PliOBLEMX. 

Tfc^ 5i* •/ i^ny kcliiUr Vecdgm leihggtvtn^ Tifind Us Arta. 

ExmpUy let the gjten Sti^ be 14 Mhes long : t*h6n 
As 1 : 1X^4176 : : 14 : zi^yf^ sa xSTt^Mins oF the 
A/M*'^ Orcle. And t^ X 5 = 76 fe Uff «*« Sum oTxts Siifcr.' 
taftly, 2X9^43^84 « 70 is i5c8,o6ij88 tte ^frri rcg<drU 

The Side of any lierulsr TDoiectgoH^ (vife. it Poly^n &f Twelve' 

Epal Sides) is in Frvportion to the Radius of 
f f-GrcnrnJerihingGrcle^ As t : To 1,93185165 &c. 
*^^XlnJcriViGrcle^ As i : To^ 1,866520*2 «tc 

^'"^ t»i<:CP:: 1:1,86632012 

Ltt (^27/f se I »az^C4 as before 
And ez =: xA. Theijig^VtteCr 

bb — ifo^ee 

iftf — Jrfils=#^— 24?»^^r - 

M — • J4^ — 2avbb — . i#i^srVg'^2 ig^ 

io la^hb-^^M^silh 
/fjtbas'^aaaa^zh^ , 

daaa^^^a^as + 42»* = 3J* -= 3 
^ii— 2H>>=: V?!fe*,75205o8o7$ 
4i> =r liti tJ^ y 3 5= 3,7320508075 

^=:y3,75205c«075== i,93i?$i^5=C^ '/.^ 
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ie^l^^'J 



B«*iM^ 




12 



Q. KD. 



Confe£l4rj 



ch^ j. Of jih» film's ywiyfittf , &c, 347 

CanfeBdrj. 

HflKce. i^th* £i0 »F' uny X<^i(/4W Cf<^c-ff«A he gWcn, the 

the Au» fbui^ Ai in the l»fi PwMmr 

Th« Work of the foKgwnj felfgnt fewBt wtW confi(ier"4; 
wiU help the jauog GtwetAT toHairetb^liAeJV^frfi^M to^ 
others^ if hjs Curiolity, 4r Occ^Ut^ rat*i"V ihrin-: An4 ne» 
jOaly », but thfiy villaUiohtlf t0&ii«aUi|Ki^4 fSi^Crrclt's 
ferifhefiy »nd ^r«^ i^acocding to U^ Mtt^ ^bifj^ K fiuU 
UydowoMilhcnfut'C^iA' In Ending duiqitHiiA, : 



CHAP vr; 



i area, »« mfa^git^ ExaBntJt {or Nvmbir ofPignres) 



. VKiiftig ^^atyr^l &)int& and CatTSeitt^. 

r E T nj fupiipre ('^^lal u-ynj eafy to concrtve/the CircU't 
X. y ^tM iif £e ^aoppj'd or ^ia4e Hf of a vdfi Nimtber. oifU'in 
jfe^fles Triaaglcf, _mvija tli^ ^i(/^..4^'« all ip^ecing in- 
the (TircU'i Cfatfr:\ Anijf^ V^ I^i^UUt t\)f.Stfff of thofc Tri- 
^ft^fi ff vf ry rniiUi.tjiat"their j^« i9d,rli«ii..^';j/'»d(n»/«f 
/^fi(j, viz, the R^j/w^j o^ their Ciramifiriba aha Jnferih'd 
(TircUsj (vide B-ohifm 6.) may become fo very near in Length 
lon^th'lthet, ?s (bftc they jnjiy b* wlo(n_onefcij;»noth«^vith- 
OUH fiity^/7/6/f £>r#r.. ThM.wiji^ thcfavjajmrf-oFf^citCfiv 

dcnt,'yetj fo very near to each i 
fq^;bR;ii}diffi;teatly taJcct) fat 9 
. Hof ^liflw to 61^4 fiMthf il'4ff S 
^ffjifccia Jrifv^J to fu^,; 
be nf C4&I? p> determine ynd fptj 

bitherjo bewi » Wwk;wlu:!» t 1 



71W ii) jS»^«f!Pf*¥aaik' ff WW 
Nstnrc of the Method ~ui d by wl i 



^^dm 



34S iSUmtM9 ci ^tomtttv* Part in 



iAa^MaflHHHftl 



an j^rehy and found the Value of its Chord to a convenient 
Number of F^/^rx at evei^ finglc^ BifeBion^ repeating their 
Operations until they had approach 'd to the Chord delign*d* 
* . A;ld thisJUethod is riitd* Gi«Vrpf by the LeMrnedDr.Wallisy 
in hft Hr^iifi ^^AlgeltM J'ivhciflein, after 4i^ hath givct> as a 
large Account of thediffercint Etiquides made hj k^ttzVCverj 
cwinent in Mathematical Sciences) in order to find out fomc 
.ftj/ftr an^-more Expeditious Way of Afproachfng to the Grcle's 
'Perifiyerj/^ in'C/wj|K^l,%J 85, 86^ aiid fever4 other Places, 

^ ^* ?Pi9 ^rfee, Vjfi^y^*^^:) We4iiight inilike Minner proceed i5f 
^^^:bAti^n«a^l4iikaicMly>t^utllqQi^e£^ pir dther Sefiibn, if 
^^ ^ve had IEbr-2 thdfii'a^ e^nv>elikm: Me'th«>dt.of OpeKadoii u 
*^ we have for Bifeftion : But becaufe Euclid fhews how to 
f^ iliftfl an ^ft rch Gii o aet ricaHy,-but Hetta-TrifieO^-^g, and 
*^ the one may be done CAlgehraically) by refolving a Qoa- 
** dratick ^Equation ; blit^noc'lh^fc otlj^r, without ^Equations 
'^ of a higher CompoCtion, I therefore make Choice of a 
i^'COtxtHn^flife^kjK^^iTj 4 « i • ^; • , 
; i^^id^tliivbe layH^W \ 

into 12 
&c. 
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. Aga&, 'irf Pagh Af, ^« fMltt^ inferttf i particular Method 

M %r''i\{km6iim'&'mrifary- i68d, ^ ^«t to find' the 
QV(^/?'r:^i!^,' atiAi co^qr^•^?lit^y it^ /b-M^W AvliicB is this : 




infinitely 



Chap. 6. Cf ths CtCdt's ^zdj^f^^cc 349 



mm 



In^nittlj heav^he Truth. [ wkh much gceatec Saife and Expedi* 
tion, than either that of BifeBiom^ pr that of LibmiiuSy as above, 
or any other Method that I have yet feen, it being performed by 
Refolving only ont t^quationy jdeduc'd by znBa^j^F^ocefs from 
the Property of a CircUyC known (a fvery^Cooperj wich is tbisi / 

The Radius of every Circle is 'E{iuil to the Chord of cne Sixth 
Fart of its Ferahery. 

. Thltisj 4 D=Z)/r*=HG, the aorii of .f Rrt of thii 
^fwiVzrf/f, are each Equal to 
^F it$ iadiits. ■ ;. '■; 

Then if the ^rch 4t> be ■ 
Trifefted, it wUHh: '' Z 
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Then 



That iif 

For 
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S:^::2Cr. 
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■4 >? *<^'' 



> I 



A /iffj^ and'A J^f^y atealik^' 
And AB=^Ae^Dxy &c. 

2 JJi» — a4^^ mfyyj Thar i^ j/t ^dta == 1 - 
Here a — thep(li>-3 of '-^ Paitt df 'the CJrrfc. 
For A of 4— ^i;: ■ ♦ -.•- •' ■ '■ 
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TPV 



i<» "^> »'*y 
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27y ' •— 27;^' + jy' -^jf' sqi:*' ^ v ;/ - 
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PJ^~3>'-3*. 



, . ... L. , f fiere:y ^the CH of .yPart of the Grcle. 
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A^iti^^ttir?/cfirtt.4«fiv*^^^^^ C*^^ 



Let I 

1 ©•J 



I ©* 7 



iriMii- 



5W 




tfuflttlDOttil fit 
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«• 

IK ^ 

a « 30 
3 X 27 

4 >« ~ 

6-71 

+8-9 > 

+ ^J 



4 

6 



7 
8 



10 



8 W4.* -^810^^ +270#' ~304*qj- JOJf' 

{65614^ — I0935if^ +7^4*^^ ^304»« rj- 
r 196834^^ — 459?7*' 4 45?«7^ • ' — 

\— 255i5ii' ' 4" 05054^' ^ zzpy 

r 27^— 8194' +73714^^ -^ 3p88?^' 4-^ 
< '+•729304*— 1074064 " + ' S^i 

l+i046<24«*— 697684'* J 

I Hfprc 4 — thc<;Aar4-of -rh Part of the Grcfr. 

'proceeding on in this Method of continually TtriJf0Sh^}\tApA, 
of every new OorJ^ and ftill conne£titig the ^roduc'd c^fuations 
into one, as in the7w« La^ TriJeSmSy it will not he dimcult to 
obtain 




few ufeFul Obfervations conceding the Nature^ Afi4 of fuch 
Contra£iions as kdlt be iafelf made in thetn' : wluch, bfeing 
well underftood, MUl fender tfie Wot k veiry /^Jy. | 

I. / have ohferv'i that evity TrifeElidn willgairi or Advance one 
' e in the Circir^ '-"^ -"^^ - — '^--^- ^ 



fhery^ J^maf^j^^yfe^t ^ ^ , ^ 

tbdt wtllfnduce a Chord anfwerahle ta fb4t De^m ) 

2* / have aljo faitni^ that all the Svpffr'^^^ fibers {of a) vohoje 
Jndiees aregteateriban the Ntmhir of TrifiBionSj {yiz.whofe 
Indices are greater than the Nainkir ii^fj^'4 F{f «rf f :P way b$, 
wholly Rejetled as SnJIgni^camr. . 1 

T^When once thi Number of Trife^nSy ani thinci ihe h^hejl 
Fovi)&C^f%) if defermindy theTi'irih'oeep (}fiz.ihe(fhiriTCrh* 
Jldiiiajjoajt^ ^idtJt Sx*d tr a mfi^nt Canon j /oH by i t^ an i 
Multiplication onljy 0I1 the fMCceeding TrifeSions fK^w many 
foever they are} mayM df^fliaftd^ <tM^M fffoaXi(fg;.^ cjeveral 
Involutions^ 



.-, « r 



4. In Xai/ln^ ani CoHiSingsih^ Ooff§€iemti^HM/tPft)fl Anh 

figures 



^^ " ' II ■ I mi ■■^■111 II 



Chip. 6. Of the Cftlirs IMpMi; fcc tVt 

F/g«r« C^td V ^» ^^^ fc^ itf^'t ^ *^ *^!^wr/ ^f ftfimet in the 
Periphery j Ct^P- dn m^ hn Two rmrt) dni evtryjatceedmgjtferiour 
Power maj he kllewd to decresfe two Places ofj^nificdnt Vtgures. 
But herein grem Ore fhn^ ietalen to fifflj tke Places of fti^ 
Tifftres thdt are Omitted with Cyphers^ that fo theit^eMnd e<mSt 
Number of Places m^ hetndy aiftfeil, neherMje ail ishe Wort 
i»ill be Err^nedttsi ■* 

^ Now the Number of ihofe fyflyini Ciphers may be very coaz;e-- 
niently denoted by figures placed within a Parenthejis j Ihus^ 
576 (8) ^», ikay /^nify 576000OO000 ^S ^^ «» ^^ fM^ing 
kj£sfmti0ns. The Hie may be done wiA Decimal Parts^ fijusy 
(9?) 6^ «*^ Ai^ ,oooooocH$5^ ftc whicb will ie found very 
ufepd in the Solution of thefe^ and the Hie<./£fM4$ionsm 



Tffe tf om£iid CoiHraftiDfis may he fefie^jr ma4e^ tegaufie both 
the SijpertOitr Powers of Oj wliich arc Rcj^Sted ; as aifb tixbfe 
Ntsmhers iliatlrc omifted in the efficients C^nJ f^i^l/d with 
Cyphers J would produce Figures fo very remote from Umty, 
te^diBttiKy 'V^ouU not affi^ihe Chord D(^n% Timis, tivey 
would not afiea the Chord iA ^tlttt Pkoe wbetpeia tbeJDJ^^'^ 
feripher^ is concern'd^ A3 mil in jart appear in the following 
^Bzample* 

if thefe Diredioas be hatefully' minded, it iviU4ie eafy to 
Xif i/f an tj£pdtion thttwill ]^roduce the Sti^ of z Regular Poly^ 
gony whofe Number of Sides fhall be vaftly Numerous^ confe* 
auently Infinitely fmall. But I prefume it will be Saficitnt 
tor an BxampUj to find the Side of a Polygon confiding of 
2^S:fib^26 Bftial Siiei ; that is^ If I &id tke (^ri <5 f . ' r r rV^ rrr 
Part df ilheC&T/fVRn/ibr7y,iand that requives but Sixteen Trh- 
feSma^^ wUdi btiiig otdes^jd 9nis^ou dlreae^, ^«»U iprodofe 
this ty£fuation» 

43OA67214— 55236ox794869685i2(4)if' 
4-769837653is^7i4C20>^— 849i2i853284i(35>^ 
633231 143(^>*— 230o83348(66J-#' * 
30988(7P>*'-*X5072(94>'^ 






r€ the V^tut ot a Mrlll have ^3 Races tjf Ffewrfx tite«; 
That is, the Sides of the Infcrib'd and CircumJcriFd Polygons 
ivill be c»dly the fame to ^3 Plaees of Decimal Partly but^ot 
larther ; aXl "Wi&ih m^ ^^e ^ly obtained at Xwo ijperations. 
And for the firft, it wiltbe fufficient to take only Tfc>w Therms 
of tht-^y£jjuati0n4 which H^i21.adxqit.9f beip^et hrdicr coi^- 



Let 



^' i+76983765(27>' S" 

Aoi let r + f = <• Then Ifjecttas all the Pow«r j of f , that 

■ariie by Invalution above *«, 

it will be r'-+5rrf-l-3rw4f«=:**« ^ 
And r»+5r*f + lOr»ife-lriorrfff=4' 

Then the firft fingle Value of r may be thus found ; 

43046721) 1,00000000 (,00000002 s=r 
This ,60000002 =r being duly WvH, artd hs PorxierM 
Mdttfl/d iMO their refpeaive O-efiaents, will produce 

j^SflsS J~*3^322f--i994i^(9>^T552i^^!^'''" J = ' 
vi2,6M'Wl5'6+3oi i9S)«6f— i93257(9;iPf^30i*( i8>ff == i 

All the TfrwJofthislafte^fK^/JowbeingDJw/ifiby 1932^(9) " 

the Cb-f|jJc«»' of ''> it ^"'^ **" ***"""* 
oeoooo2024*^-ff— i$6C5)fff=,ooooooooooooooc8$58968=Z) 

"' ' •" c JP000002024— e 

,oooQOp2p»4) ,dbooooqoooooooo8yy89<J« (,^ooooo<«|=sf 

lOf. ,ooooo6^$8) ^ooooooooooo6ooo%685jr^ (o«gobo©oo4327 
aDJ, ,0000001981 79^ 

.. ^489 . . 



Firft r'=%ooooooo2 39^* 

JJ- e s= ,000 0^0004327 &C. 

. r^4rr^lflwoo©o243*7==ur. .. Of jraihex New r for 1 ftoond 
* Opefation, 

' Al^w 1/ this Firft Value of ^==.,0000000243*2^ mre net ««- 

Unudto more Places of Figures^ by a Second! Opefaito»y hut only 

Multiply d into the Uumher of Chords^ • ' : , 

"Viz. ,006006044327 Sc 258286326 == 6,28^18539 &c. the 

Periphery of that Circle^ whofe Diameter is 2, neaYer than ettbir 

' '^ "* Archimedes' 



Archimedesf or MoeHusT Triportion : Tor Ajpchimedcs tMMJtes h 
6,285714 &c Viz. As y To 22. And Matins mkes it 
6^:^83x8584 &c. viz. ^rixj To 355. 

But tf Ae wh^rfe.c^fn^^if before propos'd, t« noTf taken, 
and wc proceed to a Second Operation^ die Fii/wr of 4f may be 
In^ciis'd with 7W/<>'tf Plac^ <H Fjgirr* mote, £ind ihoft ,may 
h^ cditasn'd by plaif> Divifon only. 

Thus, letr + e^ay afi b^Foiv^^aod let «}1 thrj&wfi^f 
Ibe jiow RejeElcd as infignificanc. 1 

'- 'f . 
^r -^esz^ •^ ^r' +3'''^3t*^ 

Then will V' + 3'*'^:?»^*iaiidi''"t"''"^'=^^'' ' 

J nen will Sy.' + 5r^f=:ii' f *"^r"4ljr"f— ii'« 

The fieveral Powers of r 5^: ,0060600243^7 being ilaU'dy 
and MuhJplfd into their * rcfpefilivc O'^ffidentij will pipdute 
tb^c foUoiving Numhen. 



» ' ' . » 



+1,04719758x7^7 + 430467^1/ 

— ,047849x96598394865— 5900751^ 

+ >ooo6559o64B4595355+ 134810^ 

— ,ooooo428i;44P4i3375-, 1232^ ]^^ 

-♦•^ ,0000000163025178634- 6e\ * 

--7 ,000000000040631 167-r- 0^ 

+ ,00000000000007 1 5W+ oe 

— ,000000000000000093-^ O^ 



1» » 



■ I 



.. /^t. , 1^000000026474745106 '|»3727Q554f«ci., ' "■ 
Henee 37279554r«--^poQoooo26474745io6P=D . . 

• Or rather — ► 37279554^ = ,0000000264747451 06 = V 

{D ' 

'Operation. ' : * ' - 'y.''. 

37279554) ,006000026474745 io6( (,15)71016^5)575=— # 

• ■f . ' . : -' ; 57»75I554 



• > 



^.. - . ^ ---- . 



»i r 



372795^4 ■ ti.. ^^^ 






lafi 



3?4„, Cletttetttg of ^eowttt^ Paitiii 

taft r S3 ,0600000 243 27 
— ^ = ,0000000000000007 10 xtfig6i 
r— ^8,0000000243269^28^32033 ss ^ thr C%tfri{ or 
5Wr of. the fdygpn xcquir'd. 

The next Work will be to examine how many Places of theCs 
FigMTf J will hold true to the CiVr/f*/ Vertfherj : In order to dat 
lee s be reprefented by the Chord B h^ in the Annexed 
' Scheme j and let Bx^^sz Jek Then will 

Bjr-sf ^ = (,7)^ 21634996445)160165 P t - . : ■.^. 7* 

And dBC— nBAr=:OCAr. uV^ =^ -^yb 

Let the Jtiiiui J ? C = 1 as be fore, ' \ ' i / 

Th^nwIU thev'paC— dBa=Cv A ' / 

But C^ :^B::Cyir-^Z)lp_^i;^^ \ : / 

Ot Cx:Bb::CA:D dr'''^''^' \\ / 

Ergo Dd =(,7)243269902899320354 \l/ ■ 

the Side of th6 Circumjcrmng Polygon. X 

Then will a X 258280326 be the 
terimeter of the InJcrWi Poison. . , . 

And Dd X 258i8q326 .ivpl be the P^rzWlrr of . the Cr-. 
ctmjcrihmg Polji^on. 

That is, 5^^583185307 1795859 = the Perimeter of the Infcrib'd 

Polygon. 

And, 6,28}i853(?7i795865s-the Perimeter of the GrcMir- 
Jcrtb'd Polygon. 

• - . 

Hence 'tis evident, that the Cirr/rV Pipr^ryy, whofe D/^mrf- 
tfr is 2/ may be concluded 6,28318^3071795864 true, be- 
caufe the Perimeters of the JnJcriVd ana Orcumjcrlb d Polygihes 
are fo iar very hear being Ohincidenty or the fame. 

Tis poifible there may be fome who will think this is tedi- 
ous and troublefome Work ; but if thofe pleafe to confider. 
that if this Periphery were to be found by the aforefaid Method 
of B'ffcSion. it would require thefe following ExtraSHons. 

y:2— V:2 + ^:2-+" V:2 + V:2 + V':2 + \/:2 
.+V:2 + y:2-f Vca + y :^4" V:2 + y:2 + y:2 

Viz. J+y :24"y:2-i-y?2*fy: 24-v:2-j-y:2 + y: 2 
)4-y-24-v:2-i-y:2+y«2Hry22Hh y:} Ai«//x- 

iflyd into 402809984^. 

Here the firftRoot C^h. y'3 muft be ExtrsBed at leaft t3 
oae hundred and Two Places of fiiures. The fecond Koot 

. . tm ■ - 

(viz. 



Chap. 6, Of the^cUV JPe^pJet^, wr 3 5 y 

iCvtz. V : 2 + V 5) muft havi 09 Places of Ft^urcs tn Ir. The 
tbird Root rw- V : 2 + • : 2 + • 3) muft have ^6 Places in 
itjOTr* every ExtraUkn being allow d to Depreaje Three Place fj, 
that lb the laft Jlwf (^i/i?, the Chord Sought) may coiifift of 
24 Pljuccs of Tifft^es^ As above. 

I iay^ whoever duly confiders the Tfoubk of th'efc fo, often 
repeated ExtraBions. wili, I pr^ume, be pleas'd with what I 
have done. For truly when I confider of. the greatTime and 
Care,requifd in them, I cannot but admire at die Fatieiibe of 
thcrLabcrious Vari 0*//-;^, who proceeded that Way until. He Had 
foimd the Orders tn\^tr^ toThiriy Six flacei 6i Tigftrei^ to 
wit, 6;283i85307i7<>58547d92528678655poo^76. '; -^ • 
T^heU Numbers are. faid to be €ffff;aven vfon his ToM'Stone tfi 
St.vki^is.Cburchtn Leyden, for a Memorial of h^eafiWovK. 



" Having thus obtained the Circlets Periphery^ itsj4re4t may ca- 
CI31 be found Oo the fame Number^ of Figures j by frobfem 6. ' 
That is, if Half tht Periphery of any Qrcle be MMMfi'in^ 
to Hatf its Diameter^ the ProduS will be that tJ/rWr/ Ared^ 
as wtfl appear farther on. Therefore 3>H 159265 3*589793 

will b^ the Area gf thc.O>^?^.whofc Diafffcter is 2. * 

■» ■ ' " 

Thus I have (hew^ ithe young Geometer how to find theCJ^- 
V^W Periphery and 'Area to what Exadlne's he pfeafcs to ap- 
proach ; for precifcly true they cannot be found,not withftanding 
the kite PiBtenfions of a certain Trenchman^ who h^th ppbliih*d 
to the World, (in the Works of theLearntdj that after twenty 
five Yeais^^/Mivhe had found the Quairaiu e of the Grcle^: But 
if he had pcrus d the 83d Cb4//rrofI)r.Wf//iVs^/^cir4thc might 
tbcse^have fcen his Error^ .Viz, the ImfoJ/iUlity of what he pre- 
tended tO; for it is as impoffibleto fquare the Circle '(That 1/, 
to find its true Area) as ic is to find the PiooX of a Sv^d if umber. 

Note, What I have herefropos'd and done by the itnfc^ion of 
Arch, may as ea/ly aad much more ffctdily^ be f^rfor)pi'd by 
uin4ucfe£lion or SeptifeUion, &c. But hcccufc the Scheme for Irt^ 
^hiA-morefieepky ojfi $Aay be eafet nndcrflood by a heartier than 
lAafe-^ the other SeSionSy (of which fee my Compendium #f 
A^qqIv^ Pages 76 and 79) / have ^for thai Ufafan^ made Choice 
of TriJeOion. 

As to the Prof onion >pf one Grcle to another, ani <JF the 
Grcle to the Ellff/sy Ac. thofc Iball be fully (hew-d when we 
come to the fifth Pu%, ' 

•' • Z 2 2 : Befoxe 



an 



' * 



^ttm 



^$6 ' eitmm of ^tmittv* p^w hi 
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Before I conclude this Park^ I IhaJl make fotiie XJkOxjifpR- 
cation ot Hit zhoyc^&unA Periphery^ in Snding the JQ^Mntity ^ 
AmUs^ which is done by the Htip ot Right lAnes^ calfd Stn^r 
wnS^angentSj the Length whereof aro CdUuUtei ta evety Deff-td 

JniJ^uie of a Qvadrajif^ ^by much Labour. But I (hall here 
lew how to find the j^stural Sine {s^niconJe^M€ntlyibeNAti&al 
^^ng(n\) <^ any ptopps'd jfrch or Angle^ by Tw* <tJEfuatibHiy 
without tW Htlp of ^ny precedent Sin^ ^s ufaal; which I di4 
ibme Teats ago commuiiicate. to the Ingenious Mr. Jofefh lUph-^ 
JoHj ^sia(I Jite fo well appiQvU of them^ a^ to maKe them' th% 
26th and ii^trohUrns \xk the Sf^oBd E4Hioj» of his Analjfi 
(^/t^mHotw^XTniverJktis. 

Aii4^1>^caufe in finding the Q^amitj ;6f .A»gUsy ^cvtrf OrcU 
is fuppos'd to be Divided into 360 £f «^/ Rr// caird Degrees • 
evfiy l^(jgr#f is Snbdkfided into <o £f^ call d Mtnutes ; ts^d 
cverv XiDmite into 60 Secondly 8cc» (See 2>^f 294*) 
. IVrefoie ^5o) 6,28^1853 &c. (c^tOiyi^ japa^ ftc. is an «^^]^ 
of the abov«pund ter^hery^ Equtl to the Arch of 6ne /7^cf, 

And 60) 0,0174532^25 ice. (O)00029o8882 fcc a the 
i/#rf ft df one JlCii«/f . . ' j '♦ 

Then if the given Arch (or Anzle)*htljth thaft 45 Degrees^ 
IRHucedt into Minutes^ wd Mtdtipty-xhof^ MinictfisAtiXQ Aii 
consult Atdttplicat$ry z/Ji. Q,00029c8S82'ca,!ling i\itVroduUp. 
^nd toic tbe,5m^ fought put ^. Then it, will be 

*'■/;'"'''' ' • 'Example. ' ■'\*^- - • »' ' ' J 

] , * X^l'f^'t* YcqwrdtiO fiadthe Sine of tp^ . t3'=-'ll55^ " 

^H?»c' %0(3029o88d2 X 1153 ^ o>5g53940pi^ st';^. 
Arid — ^'-^ Hr 4^24729^* ^*^ 199,0496 rt^^ + 8o,4^4^3>r--: 






iU 



♦ .p. ^^rr^2reAreez=iaa 
^ ' Then srrr + 3rrf: ^^ 3f«'^ tuAAH 

y^irrrr + 4r?'rtf -f ttree = M^^^ ' 

Note, Ih this Cafe the firjtt may almky^ ht wk^n Byud id Ae 
^tir^ ^P^ure in the Prodm ^ p. Via* h^e- )r =r O - 5 t^hh^ iohlg 
^Ikfn/lv'daihi ttwers iir&n^ and thofefiwrx it^^fd^OmAe 
Rffpeliive Co^efficie^ts of the c>£fuationy it will $$ - ,; • V ; 

• .^+04^1485+ 80j49tf "\ 

viz: *>3344— 37;97^!fc?^i7rte5>o62pi 



Hence 



Ch^ 4i, Of tin CiwHi^ |»«lrt w|l» iftc ^ 




D 



^ ■ ■ ! ■ 






v., I ■! - — ^ «. .#t^i .- ^» ._ -. ' - '_ "i 



T > 






1^3 +ff 

i. Divifor ^21 2^292 

s 2.J)iviJ(fr ^222-' V*^ 1^98 

fnJmce thefe mmbers. ', - - ,'\j 

—2i,545}28j>4—l30,974<^— 1^^049^ ' ' 

+ 0,14392^78+ 1,36692^ 3>P724r<' • . i-- . 

' — o,oii7>on--' et»4H4'^' ^>^f^ 

Hence 4^31 558f+ip^,72A$»^s=,&b^i^'^^lrludk b«ii% 
Divided by I95^2|S6 the Co-efficient o£ ee |vUl become 

,25^96f+<rpt,oooo3S^54s!=l6 " ' 



< ^ . 1 ^ 



f Tlwa^^' "^ J^ '^t 'ss^ 



4.,— ojdopif ^5^ ?■ . ' 

I. Dm/«r 0,2520 10^54 , 

2. Dm/or 0,25210 -: »y^y > V : i 

46I46 
lAftr =0,320 ~ftc 

+»ab^*i4*5 
r-f rsis»i=*f,^29l4i5 being Ae Nmurd Shte <if go" * Ij', 



than 45 Cr^rrfx, « . 

But 



fi% . xgteiiiCTt0 of ^matttp^ i Part m 

But if the ginnjirchht G^flrt^'than 4SX>9»^r J^ *»"* 
tike its ComplemeM to po*. ,t/«r* fi^^ it from.^ D^<^«, 
and Rtiuee tjie Remainder into ^inmesy As before. 

Then Multiply the 5'f f»srr of thof<^ J0i»iirf> into this cf^nftant 
2iiuluplic4t9r^ 0,000000084616 caiKng their Pr$dua /, and 
patting # s *f^fl^.>i5&^> A* befbix. Then will 

Example. 

Soppofe it were rcquir'd to find the Sine of 75*^2', Or Cwlnch 
u the fame thing) to ttnd the C9-/»f of 14* . 7^\^%66f whofc 

cnce the C^^uaihn in Numbers will be 

..i^ aaa^ + aSi^f + i97*ap5D6?#4 ^ 2Mi<9i(4^. s 
•£190,8361 10258 J 

Let r— fss^ Andrspx- -.' - 

ThenS rrr^^ yre + y:rf 5s ^^i^ ;/. .' / 

Lrrrr^^4^e '{^ 6rree:siaaa4 . .^iV* ■ - 

Note, / here 'tale r=i lecaufe the Arch'Tr fo'Hefr td' c^Ci\ 
^i^ihef(fmlmht^r^e.xff4.^., ., 



- I » 




/~ 21,1148+ 21^1 If 

Then }+lp7,2956-394»^9H^^»<»9'' 

*nen ^ 4. 28,00007-84^+ %»cw^ 

V.+ 1,0000^ 'i^pQ»-&' (•^yOOtt 

Hence '46i^8f~^7)49<'f=s^^»j^Ht' _ 
And J,6o6f-*,Tfs=,949930=si^ -- ■ - . ; 

OperaHtn. J,6o6) ,04P93a[(05Q3l =' 

— c= o,03i 471 ' -.^, ^., ^ .. . . 

tr V'lvffor 1,57 2830 Firftr=|^ao. 

2.J)iw/#r 1,575'. •• _l5^.'r. i » •: ^ ' — i-=5»93l'- ' 

&c. f — 4£a0|O(kttss*^ \ 



^r«<?aff thefp follo)yins Numbtrs. ".■.-.. « 



— 20, 



»• « 9M^ « 
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Cliap. 6. Of tlie Ctertrs-'ffie dlgg^ fcc <9S9 

* —•06,460254766-^ 2i»ti4Sxf ..•' '^ 

+185,252368710— 38S^?5785f+t97,^^ifr-': '-^^ '»i 
+ 25,^7588985?— 78i8727ar+ 8i,5{^6a'^ 
^ 0,881647759^. 3>6?94ig^ ^^^^^ 
^^ i?i,i4?65i5?5— 443,75515^+ 284,5248^^= 

— 190)8)0x10259 ; ; > 

Hence it will be 443,75515^— 284,5248^^ s-rO,3i354l256 

And I,55963ft-r-ff;s:,OOIIOIjlfizI=Bl>^ 



, fThcn-T— — ■■ \ 
ti,55p63— f 









Oferstm. i>55P^3) 0,00110.19821. (0^00070,68 

— f sacOiOOOTO 'I(59t23 ' 

u T>rvif9i^ i»5s8q 10752 lO 

2. Divif9r »,55893 P35358 : 

1598520 
Laft ^5310,969 • * 1247144 Sec: 

—^—0,0007068 '**" -"\ •*• 

r-r-^«#^d^9682932 thev^uif of 75*. 5&'. A$ ifa^»eqiilr*d. 
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Havuig fopnd the Si/ie and (Jioi^/sr of an]t ^fih^ th^T^^gf^^ 
is ufuallyfoondby this IVo/or/ia^;: ,^ ' /., S 

y . • f A tbcQ'Jlae of any. J^cb ; is to thf Sine of tlut Arch \ : 
**• \ jo u the Radius : to the. Tangent of.fht^" 



fame ArcK 



• *> 



For fuppofing B C=BD JUdw^ ^C the 5i>if of tht'Anch 
CD. Then F^ is the a-Jfof , and 
FD the Tangent of the fame -^^rjrfe.* 
HiitBAiCAziBD: FI?, to:. 

Now by this h'Cfortm^ there is 
Refiir'd to be given, both the 5i;if 
and Oh-;fine of the fame ^rrib, to 
find the lang/tnt. B 

Tis true^ if the Radtusj^ and 
either th cTSiSf or t he Co-yfi/bc given, the'^bthe r may b elciyd 

Thus, ^dBC'^qCA:=:BA. Or /qJC— D6^ = C-rf. 

But if either the 57;ff or G':/f;f r be given, the Tanj^ent may 
(Ifrefwme) be more E^^j found by the following Theorems. 




K..- 



Let 



»• 



of ^Pffl^f- 



Pwtlll 



UtBC^t, CA^S. BA^x, wA TO^T. Then 
if 5 be pviiH T IM» t* fiJOM f^ this 



sT 



Or if « be given, T may be^andif <hi» 

XX 



'P<: /iPV^I 



{XX . ^^ 
I— JCJT 



tct the Sine of I9*. i^^Chefm f$und) be g»vcn, vk. 
0,3291415=5- To find T th^XaHgent of the fiiine ^r*. 

Aeain 1—0,108334127 =o>89i665873» ^ -^^/» 
Then 0^91665873) 0,108534127 (0,1214063255 
And yo,i2i4963253teO,3485632=T, theX»»^f<»^ 

of I9*. iV. As was required, t ^ , ^ ^ ^ , 

And fo ydu may /rpw4 to find Tsrthe T^ngf^t when 

;r = die G^^/i^ is given. 

iWftrttr It may liere be f;K^^, that I flwuM hafir«ftew"4 
and Dmonfirstfd(<fr st le^ft hMVe Merted) the F^opwtions txom 
whence Ae foregoing ofifMfto»r for making Sines wcre/r«- 
rfiirtJ ; but I have Omitted that, as alfo their U/e in ^iv^m^ 
^ 5iif^ and ^«/w of fUin Jrisf^les by the Fen only, r^i*. 
«;Irft#i»t ifcf Help ^ Ttfi/wJ for the 5»;>S of another VkSmrfe 
beieafter, if HMlth and Ttme permit. 

In the inean Tiw, what is here done may ftfficc tp fljew, 
that the nuking of Sines by fuch ^ l4hm%ia ^nd OferpfeWzj^ 
as was formerly ufed, is in a ptaii Meajtite overconte, vrWW 
itbMt I may jnfily claim as my <mm^ 
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€ H A P; I. 



•• * 



Dfjinitions of a C0fte, and its QtStiCtig^ 

THcr^r€ fcveral Defii^ithns givevtof ti.Conc : TheLcafn^^ 
ed4)>. Barrow upon, fwr/ii hath it thus : 
'* A^n€ (faith he) i§.Jf, Figaro fiiaiie,.Tvhto'Ond.S£de oF i 
^ Redangled Triangle, (pig;, one q^ rt?)fc.Sid^8 that contain the 
" Ridft Aagle) remaining fix*d,* th^.friapgie is tptnU roltod 
*' ab*rt, 'tjLll it return tp the Place |roi» whence it firfttnovTi; 




^* Greater, an acute angled Cpne. The,-^3uspf aCpit<j,ie^,that, 
** fix'd Liwe above which the Triangle is juov'd. ll^'jfefe.of . 
*^ a toners the Circle, which is dcfcrib'd by the Right Lincf 
^ mov'(^4b^ut, ("DfjJ/i.aS, 19, 20. J^ucBdi. 11.) , , ^ "V 

Sir 3^ij %roor, m. his Tre^tife 6iCpnU4l SeUh»i, (tfikf^ 
tot ofAhejWdrks of il^Jar^wi) definei it^thus : 

" It a iJinerf fuch a Length as (hall'tc needfiil, fl»U upon 
" a 7oint fij^*d ^iboye the l&lainofa Circle, {f> move about the^ • 
*^ QirjlBi HO til it return to the Point from \^ence the; Mbtioi^" 
'^ Begun J -the Superficies that is made by fuch a Line, is calTd 
^\ a coaipal Superficies., and the folid Figure contaifi'4 tvithin 
** ^at Superficies and. the Circl^ is call d a Cone, Th^ Point 
f* Nmaining ftill i^* the'^ertex ot the Coiie, &c. 

Aa» Altho' 



9^2 



Comckdcsimi^ 



Rut IV 




f 



Altbo' both thefc Dtfimthmi axe eqinlly ^"*»_¥J^ ^* * 
lick Confideiation, maj be pretty cafily iinderflood; yet I 
(hall here propofe one, ¥cry different fiom cither of tbem, and, 
as Iprefumcy mote plain and intelligtble, efpcciaUy to a LeMrntr. 

If a C5r^i^ deicrib'd upon )Kf P#/rr r #r -f nj other ffi^le Mst- 
tsrj of what Biu;ne& you pleal^ be Cut into Twi,Tfcrrf , or moic 
5rf7*rr, ciAcr Equal, or unequal, and dne of thofe SeSars be fo 
RoU*d up as that the Rddifss ouy exaflly meet each other, it 
will form a C^nicdl Superficies^ 

That i^ if the 5rf&r HKC be 
cut out ofme Qrcle, and fo roll'd 
up as that the lUdiiu's VH and 
VG may juft meet each other in all 
their Parts, it will form a Cone^ and 
the Center V will become a Solid 

Point, call*d the (HftttX of the 
Cone ; the Radius VH being every 
where Equal, will be the Side of 
the Gnej and the Arch HG will 
become a Grcle, wbofe Area is 
call'd the One's Safe. 

A Jn^/?/ li/if being fuppos'd to pafs 
from the Vertex or Point Vy to the Onter 
of the Coi?^/ Baffy as at (7, that Line 

rwi. FQ will be the fljCf lEf, or Rr- 

pendiculsr Height of the Cb/ir. 

IF a Solid be exa£Hy made in fuch a 
Farm, it will be a compUat or perfea 
Ca;>r ; which I Ihali all along call a Right 
ConOy becaufc its Axis yC tends at Kkht * 
Angle^yiiYi the Haiti of its Baje HG, 
ana its Slde^ are eveij where equal. 

Any Cone whofe AxU is notatX/^/?r^^/fj 
with the Plain of its Bafe, may be properly 
call'd an ImperfeB Cone, becaufe its Sides are 
* not every whwc equal (^^ in the Annexed 
Figure) Now, fuch an imperfeS Cone is ufa- 
ally caird a Scalene, or Cnflifue Cone. '''''f^ ""^"^ 

Any Solid Cone may be cut by Plains^ C^hkh I fhall aU ahiig 
hereafter call Right lines) into Five SeSions. 
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SeS. I. 

If a Ri^t Cone be cut dircaly through its Axis^ the PLtm or 
Superficies of that SeHion will be a plain Ifofceles Trianglcy ^ 
//rG l^/g»rp 2, t/i«. the 5/*d« rHKand V Gj of the Conr will 
be the Bides of the Triangle^ the Diameter CHGJ of the Cb»f V 
B4f/? will1)c the -/^.y/^ of the Trian^e, aiid ("rC>its ^a7X wijt 
be th6 perpendicular Height of the Triangle. 

Sea. 2. 

If a X^^ffa a;if be cutfii/iy whereJOf by a Right Line paial-. 
lei to its Bajcy as fe ^ f iV w/// he eafy tp conceive^ that) the rkia 
of thditSeUim will be a Grcle^ becatife the Com*s Bafe is foch 5 
wherein one Thing ought to be dearly undferftood, whicji ttiiy 
be hid down as a twma to Vemonfirate the Froferties of the 
following 5«'S/a»x. 

If any Two Right Lines Infcrib^d within a Circle^ do 

icut or croft each other (as . h g doth bb in. the Aa^ 

J. J^fjff i figure) the ReBan^e made of the Segments of 

\one of the Lines y will beBfual to the Rellangle made 

of the Segments of the other Line^ (fefe Theorem 15. 

ThsLtiSy hay^ga^ia^ahX^^ 
And HAycGA^BAycABS^^' 

Confequently if ba^zab 

/nidiFBA=^AB. 

Then it will be, ha X^^— D ^^• 

And in the Cone's BafeHA%GAz=.n^A. t j 

" *• -^Tk 

••♦..,....•__ 

Sea. 5. . ^ 

If a Right Cone be (any where) cut Off by a Right Line^ thit 
cuts bothr its Sides J but not parallel to its Bafe (as TS m the 
following Figure) the Hain of that SeBion will be* an EHij^fs 
Cvj^^^i ^all^A anOval) viz. an Oblong or imperfefl Circle^ which 
hathr&vctal Diameters, and Two particular Centers. That is^ 

X. Any R'^ht Une that Divides ^n £//?]*/& into Tt<?# Equal 
Parts ^ is call'd a Diameter ; amougft which, the Longefi sind th<r 
fbortefi are particularly diilinguiih'd fr6m the reft, as being of 
moft general Ufe ^ the other are only applicable tci parciculat 
Cafes. 
- : A a a 2 2. Th# 
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fi- 2. 'The longeft Diameter (as 1 Sj is caird the Tranfverje 

Diameter^ or Jranfverfe Axis.; being -|^ 

that Sight Line which is drawn through a 

the Middle of the Ellipfis^ and doth fhew /\ 

or Limit its Length. / \ 

3. The /horteft Diameter^ calFd the / JV- 
^conJLUgate Diaffffier^ is a iRfjft/ Lw^ - k^^^^^ 
that doth interfe£h or crofs the Jranf- X^ y^ 
verje Diameter at TRight Angles^ in the />/3^ \ 

. middle or common Center of the J?/- i^^^-^^^t^ \ 
7;)5;&5 (as iVT»^ a^\ddoth Limit the 7...,..........,.*, \ 

4. Thp T^o Pcints^ which I <!all '"'v ./,.i»>-'''* 

particular Centers ot ^n^BUiffisj (for # 

Sjeafon:wbich pyallhe fhesp'd farther jm^are Two Points in the 
Tr an f verje Diameter^ at an equal Diftancc each Way from the 

Conjugate D'lam^ter^ and arc ufually .called I^OHCiS^ JfOCtt^X 
or I '^rning Voints. 

, ^ '5/ All 2/gi&i X./;i« within the ElJif^ that are parallel to one 
pnpther, and C2in he Divided into J V90, equal ?i^r/ij are callU 

^JtlittfttJtS! withr'erp€£l: to that Diameter which Divides them. 
And if they are parallel to the Conjugate^ ;'Vfz. at Sight Angla 
with the Tranjverfe Diameter^ then they are calPd Ordinate! 
rightly afflfd. And thofe Two tlwt pafs. through the Fotus*s 
are reraa'rka^le above thcTefty tvhic^ beitig, equal and ficoated 

alike, arei caird both by one Name, viz. jLatttSl JBLCSUttl^ 
or ff^/ farametery by which all the other. Ordinates arc Regit- 
lated/3Lnd valued ; As will appear farther on. 



Sccf. 4. 

ft ■. 

Jf any Cone be cut iiito Tv^o Parts^ by a 5/^fcf i»7n^ parallel to 
'6iii cP l^ l^zWrl, X^^ SA in the follffwlnfr Scheme y^^ Plain of 

\\v3it^chipn'(viz.:Sb^ABbSj Is call'dll l^tatOta^ 

> ■ ■ • 

'i; A ^(^^/ ii;^f being drawn through th'e Middle of any Fara^ 

h$la\ (as SAJ is calPd its ^v/j, "ot intercepted Diameter. 

' -2^'AU X;^&/iZ/ii?f j-that intcrfc^'OPCift the Axis at -Rif'fc^ ^«- 
'«/^jVfi>k fl»,' ar;»rf h>h''m-e 'jiffos'i 10 eat or^chfi SAJ 2xe call'd 
Vrdinaies'Fi^My afft^^^ ^ as in thvElHpp} and .the great^ 
Ordind^^ as "S^, w|ii«h timifs* the -Length, oi the farsboia*! 
Axis CSAJ is ufually call'd the B^/<? of the Parabola. -. . *• 
- • . 7 . . . / 3. That 
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5. That Ordinate which pafles through the Ftcui^ or Burn- 
ing Point of the Parabola^ is cali'd the 
ImIus ReSlum^ or Righl Faramcter fas y 

in the Ellip/sJ becaufe by it all the A 

other OrdinMles are frcpariio/t'd, aiid / \ 

'may be found. / \ 

4. The Node, Facas, or Barning / t/\ 

Point of the TaraboU, is 2 Point in its / /C/K 

^xis (hui not « Center ss in the EllipJO / / AA \ 

diftant from the Vertex 01 Top of the / / / / \ 

SeElion, (viz. from 5Muft one Fourth /.,■■-«•■/■/..,.. \ 

.Part of the Latui.Rcaam ; as flull be/fp it-JL ^^G 

fliew'd fiirlhcr on. ' ^V "' 

5.' All Right Linet drawn within a FtrahoU parallel to its 
Axii^ are cali'd Diameters ; and every Ri^bt Line that any of 
thofe Diameters doth BiJfcSi or cut into Two equal Parts, is faid 
to be an Ordinate to t^tDiameter which Bill&as it. 



Se£i. 5- 

IfaC)»fbeanywherecutbya Ri2''' ^''"> cither parallel to 
its ^«x, (as 5^, or other-wife ai x N.^io as the cutting ttn^ 
being continu'd through one Siie of „ 

the Cone, (as at 5, or x') will ""- 
with the other Side at the Cone, if 
continu'd or produc'd beyond the 
tex Kj as at T. Then the Plai 
that ScUion (viz. /fee K^Mre ShB 
is cali'd an i|}ppetbOla. 

I. A Right line being drawn 
rough the Middle of any Hyperbolt 
within the Seilion, (as 5^, orxj 
cali'd the jlxis or intercepted Di 
ter^ Cat rn the Parabola) and that 
of it which is continu'd or prot 
out of theAHio^j until it meet 
the other Siie of the Con* contii 
■viz. Ti, 'or Tx, &c. is cali'd the 
trsnfverje Diameter^ or tranfverfe Axit of the HjperUU. . 

• . a. All Right Lines ^af. are drawn within an HyperloU, at 
"Right j4niUt.tQ its;^*i/, are caU'd Qrdinatei Ri^tlj ^pfl^d^ 
^itt the Elliot zadParaMs: 3.1iu.c 



^1 ill* 
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3. ThzzOrdinate which paffcs throngh the Focms of the Hy 
ferboUy is call'd Latui RtUum^ or r]ght farameterj for the (amc 
Keafon as in the other SeSlions. 

I 

4. The middle Point ^f the Trsnfvcrfe Diameter is call'd 
the Center ot the Hyperbols^ from whence may be dniwn T«« 

Xight Lines (out of the Seaion) calFd aC^ttiptOtCSf, becaufc 
they will always Licline f /fc^ r ix, rowr Nearer and Nearer J to 
both Sides of the Hyperbola^ but never meet with (or touch) 
them, altho' both they and the Sides of the Hyperbola were /»- 
finitely extended, A^ will plainly appear in its proper Place, 

Thefe five ScBions^ viz. the TriangUy Circle^ Eir^jbj Pari^ 
hoUy and Hyperbola^ are all the Plains that can poffibly be pro- 
duced from a Cone. But of them the Three Laft are only call'd 
^Conici. SeRionSy both by the Ancient and Modern Geometers^ 

Scholium, 

Befides the foregoing Definitions^ it may not be amifs to 
Add, by Way of Obfervation, how one Se^ion may (^^r rather 
doth J change or degenerate into another. 

An Ellipjis being that Plain of any SeUion of ihtCone^ which 
is betiveen the Circle and Parabola^ it will be eafy to conceive 
that tKere may be great Variety of Ellipfes produced from the 
fame Co/ir; and when the Set: ion comes to be exaSly parallel 
to one Side of the Cone^ then doth the Ellipfo Change or Degene^ 
rate into a Parabola. Now a Parabola being that SeUion^ whofe 
Plain is always exactly parallel to the Side of the Cone^ cannot 
vary as the EUip/s may : For fo foon as ever it begins to Move, 
out of that tofition^ (viz, from being parallel to the Coneys Side J 
it Degenerates either into an Ellip/s^ or into an Hyperbola. That 
is, if the ScUioh inclines towards the Plain of the Cont^s Bafe^ it 
become an Ellipfis ,• but if it incline towards the dne's Vertex^ 
it the^ becomes a^i Hyperbola, which is the Plain of any SeBiom 
that fklli betiveen fhe Parabola and the Triangle. And there- 
fore there may be^s many Varieties of Hyperbola's produced 
from one and th^ fail^ Cone, as there may be Ellipses. 

To be brief^ a Cirde may change into aii Ellipjb^ thfi Ellijffis 
into ^Parabola, the Parabola mtQdknHyperbolaymdth^ Hyper- 
bola into a plain Ifofceles Triangle. And theClf»^^ of the Circlij 
trhich is its Tocus or 'Burning Point , doch^ a$ it were, part or Di- 
vide itfcif iiito Two Focus's fo foon as ever the Grcle begins to 
Degenerate into an Ellipfa ; but when the Ellipfa CkiHges into 
a ^arA ol/^ one End of it flies open^ and ojjje of its F^eus's Vom, 



m^ 
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ni/hfSy and the remaining Foatf goes along with the Psrabols 
when it Degenerates into an Hyperbola. And when the H^er^ 
his Degenerates into a plain IJofceUs Triangle^ thi* focus be- 
comes the ffrrtVir/ Point of xintTrhmghyCvh. theFlme^f of the 
Cone.^ So that the CenUr of the Cones Bafe may be truly faid 
to pafs gradually tbrou^ all the SttHons^ until it Arrives at 
the Vertex of theO>>»f^mll carryingits Latus ReShim akmg^ witfcT 
it. For the Diameter of a Circle being that Jf gfcl Line wfiich 
paifes through its Center or Focux, and by which all other R^ht 
Lines drawn within the Circle zre Regulated and valued, may 
CI prejunte) he properly caird the Circle's Latus Re£lum 5 and 
altho^' it lofes the mme of Diameter when the GrcU Degene- 
ratcf into an EUipfa, yet it retains the Name of Latus ReRum^ 
wiih its firft {Properties iaall the ScElionSj. gradualljrfi^fteiling; 
as l^e.VocMs Cafnies italoiig from one Seaion to another, untir 
at lafll it and tihe Focus become Coincident ^ and terminate in the 
Vertex ofcthe Cm£* 

I have beerr more particular^ 'and! follet! ifav t1ke£e Definitions^^ 
than is ufual in Boois of this Subject, which I hope is no Faulty 
but^ will piro ve-of Ufe, cfj^cially toa if^m^fr; and' altho' th^y 
may perhaps fecm a little ftrange, and at fiHl hard to be? 1111^^ 
derftood, yet . when they are well coiifidef'd indT comparted 
with a Cone J Cut into fuch Sections as have been defin'd, thtj 
will not onlv be found true, but wrW adfo help-to form si tt«e 
and Clear /aftf of each iSf Si w. . \ . 
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Qmcerfthg the chi^ froperti^ of anWllif^f!^^ 
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tiotCy' If theiranfverfe Diameter of an EUiffa^ as IS in. the 
following Figure^ be interfeEle^or divided info-ahy^ vmcrfartsMy a^ 
Ordinate rightly applfdi as- at the Points A,, €,, ^,. to. T^hem 
are thofe Farts T J, 1C^ Ta, and' Sui^ SiCj Soj, 9cc. nfuaUy^ 
call'd Abfciffa's (which fgnifies tine^ or. Parti c^t- off) and by , 
the RtSa^e^.i^ at^ iwO ^bfciffa^s^. ix fn^ani'tfy 'BMangU c^fnA . 
two Parts as^ being added togahcr^ Tx^illbe-eptai to^the tranjvcrft 
Diameter. ' ' 



A& TA4^^4^tS/ A^iATC+.SC^TS. 
Or TA-i^SA^^rS^ &c. 
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VERY EUiffo is proportion'd, and all fach Lines as relate 
to it arc ReguUted by the Help of one general Tbekrem. 

rAi the RecfsnfU of mj7w$ Ahjdffss :is iathe 
^^ .iMM } Sinare •/ hM the Ordinste which Divides them : : 
^^ydfffXSLS ^^ i, the JUilande of sinj other Two Ahjaffas zTo 

V the Siusre of half that Ordinste which Dtvides them. 

That is, ^ ^ 

TA^SAiDBAr.TdycSsiai^a 

rAycSAiDBAr.rCycSCin^'C 

JC% SCiD^CizTaycSsznta 

lOtvuotiSttttltttu 

Let the annexed Figarc reprcfcnt a Biiht Coney cat tfaicOB^i 
hothitB Sides bjt\kcIU^htLineTS; . 
then will the Plain otthat SeSio» 
be an Ellifjb, fby 5i?^. 3. a-f/. i.) 
TS will be the Iranfvcrfe Diameter 
NCN^tiAbah will be Ordinates 
Xhthtly sfpiydy As before, 
^giinfif *he Lines Di and JiTi 
be parallel to the Cone's Baje^ they 
will be Diameters of Qrcles (By ' ' 
Sea. 2. Chaf.i.) Then will ATCiC 
and rtaD/bt pSike* Alio £i Sat 
and A SCi will be alike. 
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And 
1 
2 • %• 

But 

And 
Then 

5^ 6, 7, 
Hence 



I 

2 

4 

5 
6 

7 

8 
9 



TaycCK^TCycaD 
Ss'>cCi%TayiClCz:zad-)iSCicTCyiaD. ftr Axiem 

cj X a = D j^ci p^, x,,^^ 5,a 2. 

aD %ad^^[2 ha ^ 

for CATxCi, and irDXi^^, take D-^C, and pW 
Sa%Tayc DNC=rrC>^SC%nha. Per ^at/ow^ 5. 
Sa%Tainya::TCycSC:nNC SceFa^e 194. 

■■■ III 1— ^'f ' "" ^^ Jt-i« 
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MMM^ 



Or the TpxrhcStii^t^Priffforthns may be otherwift prp.vdby^ 
a Circlcy without the Help of th.e^C^fff* Thu*;. 

Let any EUif/s be CircumfcriVd and InJcrWd with Circles^ As 
in the following Figure. Then &6in any Av^^in the O^climfcri* 
ied Circle s^ Pfriphcry^ as at By draw thcJBrcfc/ Line Ba^ parallel 
to the ^em<Qnju£iHe Didmeter NC, thent willi4 fee a/fwi-orii- 
W/r Righly Apply a to the TrMnfzmJ> Drumcttr TS^ as beftare* 

Again, from the ftii/ b (in^ thf 'EUipfit Periphery) draw the 
"•Ifffe/ Unehdy pstraUcl to the irdwfverfe T S ; and Dr^tv the 
3i4^uf BC . \ ' 



Then will A 5 C^ and A Cfd, Ee alike 
Therefore 



But 

Coofeq. 
Or 



3 

4 



X Per Theorem it. 
rTC^BC, NC=sCf 
\znd bi = <fC n 

TC-.Vai'.NC'.byt 
rC:NC::Ba:ba 







^ (Tax S'd-s:, Jf* ^»' 

Therefore 7 TT4X5^:nt*::T<:k5C=:n'rcrfpArC: 

t As betore. 

.' Attd ib for any etiier Abjcijfa's, and their Semi-i^SitMel 

' ' Thefe P/l^(#-/f(»Bx\being found' tb bt: the true iii^ paMtaon 
fftp€rt\ei tX evc'ry £«//&,' all thit"is' ftitheri^Mir'd in C«r 
^itoj that 5fa/tf»; maf be eafily deduc'dfrynrthettt- ^, •]:'' 



Seft. 2v/feiM l».rj[Jattt»!,1(^' 



r • '*: 





•There are fevcmi \Vay« of fiirii^- Ac t;«w/airfiiWV>fl^ 
-thin^ none, fci «a^y and lbew9it fo plainly icflkf^JiitThtM. 
frmcipal Line in the Ellipjlt^ as Ihii&llowiii^f'Awartf;''.^- ,. i 

.{^stb^'l(ramvffrf<^Viani(Heriut^Pr^ortiont$th0 
>%;f i/i /"ir /a/ft^ii^ %«rf j T5i M> uNhi LR the LstusReSlm^ 









• « ' - • _ 

FMuxdiela^/^rtioM t»ke. either ef the AatteiiukH, sm3. 
\xtC9nJeiwnu vU, ((thtrTC^c^G.aNC. OtTaxS^ak* 



* • 



* N. 



*m» 



i«H 



■*»• 



mummmti^-miatt i »■ 



tto 



CpQicit d<stoitc(< 



P3«t 



Theiefote 
And 


3 

4 


h 3.4 

5 Z 

6 X 4 


5 

6 
7 


7 * '^T 


8 


• v»z< 
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.' Again 


lO 

— -< 


I, 10 





and make T5 tlie Iha-dTem, to which find a FbarA B-o^or- 
livM/, And it will be = X J? : 

Thrt* iiTCkSC:nVC::T5st8: 
TCx5C=|T^> 

nT5xLR=D-V»xT5 

L Which gives the following Analogy: 

rSiNn-.-.Nti'.LR 

f TC^X 5C: D iVC: : T<X 5 4 : a t -». 

tfey ctmmon trefertict. 
TS:LRi:t4-xS»:nt>» ' 

' From hence it's evident^ that L R thus found, is tha^OriJ- 
ndfe.by which the other Ord}jt0tf^ may be Rf^jJ^/^^ ana'found. 
Therefore faccordln^ to ^sLff^f^hion ^cfiL.S*' ^'f^- ^'^ *^ ^ ** 
tcttf 2>/ia RiRum. Q* £• D. " ' 





HaAeear^e httus ^^Sm rrom the iinju-- 

M'31lf0s\ (vide D^yJit'm 4. P^gr 558.) 

^j^^ t^ IMauic^ U^J>^li»^M^ h^armndi totwesh the 



Thcrftfcwtsthfe; 
^iiff or Middle' 



J A * » ■ * 




\ ^frMmthimddliW'€$mmonC^tn./^ih€^llkl/k. 

That is, fuppofing the Febntfifid K to be the TvotFons's, 
▼!«. fC=a CK and TC^fTS .kc^k Nn. Then. 
irC'i'.NC'.fCf.FCiTC ^NC E tgo aK?a»bTt— QVC 

iDemonlKatiotr* 
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C>enumfitatiom 

Firft i;T5 X L 2? = D Nn. By 8 St eft of the lafi Proetju 
Andsij SiLR'.iTyyiSFiQLF. Per comma Fropertiei, 

Thitis^TS:LRi:TC-\-CF%TC—CF.iaLRs:aI'f 
InTC— - - 



/" 



3 '-'H 

4-r- r.R 



aCFyiLX 




5.II.S X T5=a TC-D CF 
I * 464T''^XI.Kra^a-V« = nA^CT 

7, ^ 8o'CF=dT£--njvc: 

8 lu; 2pCF=V' D r C— D A^C' 

Now from hence is deduc'd that Notahle Fropifiaon^ apbn 
nrhich is grounded the wfual^rJ!»<i.of'iV/irn*j»g ixi'Elkphf 
and Dra*ring of Tangents^ &c . ■ < ' . \[ 

' /• If from the Two Totus's of an^ Elltf^s ikmflf 

4ni«^M^j«4.«'^«« y drvfwv* Tw) Right Lines, fo as to meet each ^ther 
leyipOUtWUJ ;^ ^;y, p,/;,^ e?/ the ElUp/s^s Pertpbery^ihoSsim 

C ofih^e Lines will b^ Eqtul to theHranfverfp^^ 
riz.fNycNFs=:rs/fL^LF:zzrs.OrfB^BFsz'tS^8fis^ 



SDcmonffratfaiit 



Eirfi 

But 



3 'Atf ^ 

HctKC 

Again 

Confe. 

But 

• Ergo 

• 7 •.! 
Bat 
tacis 

lOXII 

»8S 



I S P ^J. ^P. ^. ^-~ 9 '^^. 




c By 8/fc «f1fef lafi. 
2SDCF^aNC-QH^F 
L tjy Theorem 1 1 . 

.faA'F=rnTC 

' I By Axiom 5. 

^NF^rc ■ 

2/VF-s 2TC=T5 
5r5:i.ff;:Tf X FX:D tF, By cowwoa PrfiAortittj, 
6^rS'ALR::TF}iFSialF ; ; 

7TC--LF::rC^CFyiT€'^CF:ntf - . .1 

8TCx'i,Fs-arc— dCF, .- 

• 9 a f ^-h d i* f = D ft. Hy Tketrrift. tu. 
Thaais 104 dCF^- d tFs± df Lfor.a CFissfS 

- - -*-'i 4T€^ t F= 4 q XCf-^'Q €P y "^ : :: .. *• r 

1 2I4 D tC-:l- aJ:^2c>iX?T + D/ i. : 

Bbb2 nM/2 



i34aTC: 
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14 
15 



iTC—LF=:fL 

^ ' ■ ■ < - II ■ II ■ I I ■ i 



-»:,- 



And this B-c^^ion muft needs hold true to every powr in 
l^' c EUipfa PfTiphery^ vtz. at 5. O^c . as will evidently appeat 
to Tt y one who rigt^tly conlider^, That ' 

As a 'ihresdjufi the I^»^jfe of the Diameter oF any Gfrc/r, 
having its 7w<> J5»ir ty'd together, and then Movd about a 
ftiint in the Center^ (viz. by making it a double- Radius J will^ 
by dr#fiij{^ another Point in its Extremiiy^ Defcribe the Teri* 
fhfry of a Grcle Cvide Definition Page i^Oi) Even fo, ' 

IF a Thready jufi Ae Length (£ tbtTranfperfe Diameter (T^S) 
having its ^wo Ends fo fix-d upon the Tiofl EorwxVj (f and F) as 
'that it may be Mov 'i about them, by drawing a Pot;^ in' its 
Mxtrdtntj^ (viz. at its fdl Stretch) It will Defcribe the true 
Periphery of an Ellif/s. 

Now although this eafy Way of defcribing, Or, as ufually 
ij^hm^d, drawing an EiHfJfi^ be Mechanical^ ^nd known even 
to moft Joyners, Carpent^hs^ &h yet it gives as compleat and 
CksPtnfieaof that fgi^r?, as any other Way wharfocver^ 
and tyy.'^defcribing it thus about its two Focus s^ as a Circle is 
about ltft^»if^, doth plainly fticw thofe Twa Points are^hot im* 
properly c^iWd particular Centers in Definition 4. Secf, 3. Chap. i. 
For each of them bears- much the fainc.refpe6l to the Ellip/s 
Periphery^ as the Circle's Center doth to its Periphery. 

Scflf.4.* T5 defcribe J On ieliieate an EllipfiJeveralWays. 

Thcrc'are fevcral (other J Ways of Describing an EUipJby both 
Geometrically and Numerically^ according to peculiar Occafions ; 
bucT^hall only mention Two or T/jrf^ of thcmf leaving the reft 
to tht%ea/her's Genius. Now in drder to that Work, it will 
fce convenient to conlider Vvhat Lines ate Refuiftito Limit or 
bound its Forvf^ which 1 taike to be chiefi/thck following. 

X. If the Tra^nfvekJestnd'Cfnjugate are given, the Fllipjb is 
perfeaiy Limited, Cvid<iO;|/fft^r;? Bgf-.965.p\For if T.^and 
Nn^ be fct4t *g^ ^/42^gfti^ iii tleir MiMi&i^f Cy and TC or 
CSy be feMjP&omW, otJb^fcpA Ways i^pon: the Tr4ii/t/crj|r 
to /and F; (vizrSr^.^f ^'-iTCt=3^^3 ah/ep,^^^^^^ 



and thenjtbcij!?/ 



Points/ an4-f ^jh^?Tp^?Srr^l 



C r' 



■'{ 



« 



ja 
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2. If the Tranjverje Diameter and iMus ReSum are giTcn^ 
the Ellifjb is trtkly.Iiwrf^d, becaofeby them theO;»;ifg4/f may 
i>e found^ by SeH. 2. * 

3. Or if only the Tranfverfp^ and the Troportion it ^th 
either to the Conjugate or L4/«x JleSumy be given, AtEllififk 
is thereby Limited : As for InAance, foppofe the g\ven J&Kt/9 

4 between the Tranfverje and Conjugate to b^j As i» : to i j 

Viz*#:i: :T5:iV», then —=Nn' Sec 

4. If either the Tranft/crfe, or Conjuj^stfj and the D^flancc 
of the Focus firpm the Conjugate be given, the EUifJb is Limited 
becaufe by tlf cm the Ci?«;igif f^ or Tranjverje m«y be found. ' 

Thcfe being ^f«M*tl, and the precedent VfoA aUtdeconfi* 
der*d, it muft needs be Eafy, to Defcrtbcj or DeHnate any £//j^i 
in Ptano, either Geometrically ot Numerically* ^ " 

1 . 7^ Defcribe an Ellifjtt Numerically by JPo/^ili. 

Suppofe'the Tranfvtrfe lA^mtter TS = 20 and the Onji^aif 
N n^zz 12, (nVftfr Af if / ar any 
Other Equal farts) and let-theia v u 

o-^/j c^ch ojcjier at' Right Ah^ — =5iaM 

W« in thweir Middlesy As in the 
Point C. 

Then will TCsr CS=: 10. 
And2Src:-=:C»-=:6, 
And it Will 20 : 12 2 : 12 : 7^ 2 
•sstheL^/^j Reclum^ 




Again 20: 7, 2 Or rathcjr take their /Initio 

rx : 0,36 : : lo •+ i[ X 10 — i : Dif.||n 

Thusc 1 : 0,36 : : 10 4 2 X 10 — 2 : aKll 2. 

1 1 : 0,36 : : 10 -V 3 X iO»-^3 ; Q^^WS' *c* 

r 100— I xo,36= p <?>!. Hence v ppxo,35= s5^p7 ^c. — #•!« 

Viz. c 100— -4x0,36=0*. 2. i /p6H^^^^g g5^^ &c. = i.2. 

1 1 00— pSc 0, 36= n J- 3* v^ 9 1x0,36=15,72 a:c<s: ^ 5* 

; If 15 many SemUordmatei as may be tbought ^onvtnient Oht 
mofi the heHfr)\}tioilwi in this ft^h^er^ and c_v<ry one of cheat 

,1h5 fct 0/at Xjjfe -^»4/^' feo*ft i^» xtf pcftive Pw/f ( in the TrVf »/r 
'tiSrfe'Dtikmer ieateh Way ? m. fpom x tatf,.from 2 to ^^ 

.fk«*n 3 vo^iyS^ Then if 9^ .Grtjf line be carefaily drawq 
jiyitb 9V^tven Handj through tho'Ct'Extreamfomtsjt^ b^ d, &c« 

it winbethefZ/^r/^iVrjpWi-^itt"'^* 






^ , ^ " i • t mmna^^ 



JT4 



^oaicli iMteub 



.PMKI15 
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N 



Having the T^'^/v^l/J^ and Onjugate Diamfieripvcn^ vhJTS 
and ATii, placd at J?jgfe/ An^Us in their Mid'dlcs^ As biforc a 
Then from either End of the C^juj^ate, vh. N (or nj fct 
pff half the Trsnjverfe Diameter * 
to X. That is^ make Nx::=z'TC 
(cintintamj^ theOOnjj^^atc Nn^ when 
tt is fhrttr than T C) Or, which 
h all ope>^n»ke Oc ^T C— NC 
Then take any ?oint in the 2^W 
^;r at Fleafure* Su]>pofe ic ac G^ 
and from that P^/zit ,ac G ifc 
Of the Diftance Cir to the 
Tranfverje^ as at JE, viz, make G £ =: C;f , and join the Pw^fj- 
G£ with a RkhtLinfy produced fo fir beyond £. as to make 
'ES=NC 0)i|fequently Gff=:TG 

Then, I fay, that where-cver the ftiif G was taken between 
Cand Xy the Hint £ will jufi fpiKh fwfsU lnj the EUif/t'z 
periphery. < . ^ 

Dra^v th^ Rf^hf Line B A Pcrfpniicular to T 5, n^r, 
1MB A be a Semi-oriinate rightly apply i to tjic Tranfvcrfe 
tLiameter TS* Then A GCfand ABAS will be alike. 




Confequent. 

I, An0 

Bur 

Therefore! 

6| m p 9 



3 



.t 



5, 
. B«t 

ThatiSj 

is. 



CE'.AE'.:EG'.EB. "^f Theorem Xi, 

CE +AE:A E i: FG + £ B.EB. See Pae. tp2. 

CE-\-AE— CA.EG xEB^TCfindEB^ffe 

iCAiAEr.TC'.Np 

Vs a CA: dAE : :'qTC: □ ATC 

QEB^nAB^aAE ■ ' 



i ' 



•1 



*'^ That 4s. 



arc- 



t2lrCxC5:a^C?:TCx'C4»TC--\€'<; n-rf« 

Wliich isVaqcor jiing to t^fe conrfmon tropcrttet x>6 tBc EUif/b^ 
Therefore tW?im 5 is truly fowd. ' / \ *V Q.E^Dw 

HeiKC 



Hence it follows, ihat.if a. convenient Numf>er «jf fuch Untt 

icr o^Ptittls takenbetweert CJulBttti'^c* ^K^ ExiresmFoSnu 
<V *' f) .will be ithrfc .Poi/tff by which (v)iib sif-evt]tMdn^ 
<tie £/^/f max beirnly D'cfir'ihii^ 'A* tiefofif, ,.,.':''..,/, 
But if this be well underfloo,d^ it wiJl be vexY,E^^ 1p Cuirt 
ffivf howitoPf/h-Jtran £//i/;(!^ yery readijy, yijhDJjt, djawing. 
thofe Linn, by having iYhih^ Sirei^btj-mna^ Iv^ijufil^ 
length of T,C,^made fomrtvjjai -.iftar^ at'bwb\,^)u4», UptjH 
whiclj, from biie of its £»i*j fct jO/the IfJigj't qf A^C-. TJ|en 
if the Paint Upon the Ruler which reprefcats £ ,bp gr^uaUy 
or diilyjl/flt'i? along i\\tTranJvrj^cTj$^ ajicHt Rl)i JameTwif 
the i%Hi» br;£«d reprefeniiii-Gjbe^ltcpf /fvffsj^dofi? ^loaf 
the Clin;V<(fi'EV/;, 'tis endentTiom the Wofk^&iftL ih^jfi^ 
End <£-Sm-Sala^ttptthaua%.t^.\^]Xi^hi^^t.f^ 
the true rtrijfbfrj of the flfipfo rc^uir'd^ Fyr by tfsit Jl<Sji#n 
the .S'frfj^fc/ ^"i?'^?^ the KWfr ^ffv fupplj a^ iijfHiW iV*^ 
bf'thc sfor^faia^I'tMrf ; As wil^^ppcax ve];y,^«i»;ftn4; f^'AUt 



■ 'Nowfrorti Keritfe was Pnfir'J'^e'firff , 

«imHv*d 'ia^fumnt foe diiWirtg in 'f 

«a»i»onlf 6aiPd' tilt Ellifirei] Ct^Mfft 

of flw/j, and cofrtpos'd df Y^^rarti^ 

few- ('of r^)j<'r f//'/'(j' J the TrinpiHi-'3" 

fe^ tOgethA: ttt Tt^htAa^it:'; Uijd tfie TJ 

Jgi/Pr,. wliJcli 'p^ftii'nxi the (pfflA- iif th 

JiUff. ..Bdi IfeauTfc tile making of- it is: 

Mathematical Inflrtiment Makers, Bjpen 

/Kgenioat Artj^ Mr. lo hn Rowley. M»themdtical-It ^Tiiiiit:^t , - 

MaSFr, un^r ^T>«nftan'/-Church in Fleet. ftrcet. London; 

utll Kind o/, ^VlffiifW fWlWWRf^ »>)> -JWimy be JM/lfy 
'call'done ef the heff Worimen af hU Trtdt i« Europe. I oii;ik 

ttneeadfa^^(!pr^(c^to' Igitfena fitiku^M- bepjfthn of riiat 

Inurnment, .;■ * - ' '■ ' '''' - _' ■ 

Alfo from hence came that tri^nitm Tnvrniipa a? maUng 

E«5l«i»rfcf'*li«% att SdrtS^ m^ticil gi ^Hmrk, as Ow7 

B«««40diftffS'iJF^*ffl'nr, ■!».»'''';■'' ■ '■■■■:^' 




€mm^MmiL Patfiv 




Soppcrfe die ^ven EUifJbto he TNSn(m lie Anlu^^d 
SAeme) in which let it be reouir'd to find the Trsnjyerje Dim- 

mettrTS^ and its ammMte Nth . !. , - 

. Draw within the a»f/fanjTw«igl^ri»rj^j^^^ 

Hdicr.^as tf^ and Mm ; and . 

mfM^h^t Udes^ vhs. find the ^.J^-T" 

Middle Ttint of each, as at K 

and P. Then Arough thofe 

THm X and P, draw a i(gfef 

Z««f, as D^y aiid tt will be a ' 

fJUmeter ; for it will 2>rtfi2& the 

BU^fa iiit^ ^^^ ^^' Parts. (See " 

D^ I. P«» 357-) Confcauent- 

Ir the ^Mf4d(r ^ DA will be the tme Mi4l^ or ccmunQn 

Cf ii*<r of the •B/fiji/&, as at C 

Rr tii the Nstnrej mr Property vfdll Diameters^ bowfoever they sre 
J)ramn in sny ElUpfojC^ it U ma GrcleJ to Cut or crofi one sna^. 
ther f jf the common Center^ or UiiMe of the Fignrej as at C 

Upon the Point C Dejertbe an A^ch of any Grcle that mil 
cat the EUjf^i.Periphenm'^ Two P4nnts^ as at B and b ; then 
ypjn tbdfe fotJfU Bh wicti a ]^gbil,\ne^ and it will beaniOrytf* 
natfj thtoush' whofe Middle^ ("at at 4^aad;thQ,conifiioaGrip% 
tert^ the Trsnfvcrfe Diameter T^muft paftp^ . ..r 

For J?5=5l, and Bit is at ifcgfcf -/<»,:]:/« with TS; thf«e^ 
fcre thc"i/V:JJ« is an Ordinate Jtigfitly ajMly'4 to T.y Ae 
^'^nfperj^\ uUmiur. ^ And if through tho Ai;if C A^sre ^ 
Prirw)i thc'S^ifc^I^V j^^ parajhl to 4*> it . WUl b^n|6 ifaa 
p^yi^^;^,;,.As was TCquir'cL . .^. . . ;r: i. I . . :A 

^y The Dr^Sbftf^ir of Tanj^n^ to or • from an^ii^»*ii flmr* in 
the Ellff/s Periphery y zamitsoi Three Cafis. 

Ct/ir^ uTi{ it j^e requir'4 to Draw a 7^»#^ip#<kEif nay f««dk 
the EUtf/s in eitner of the Extreamfoi^ti of its. It^herje IXa^. 
metery at at T or S^ it is plain the Tangent niuft be Pnftv* 
parallel to the Conjugate DiametfT Nn^p UK in the ioUQW-^ 
iQg F/^Krr is fuppos'd to be. 



^Aa^;^. 



mSm 



CoBCtfAing the €ft^Cg4 tjf 



fi!r>«2w Qt if ,the Xf»g^xt liii^A be Drawn to ^o«ir{? tUe £///Mx 
in dw»k<^h^'Ext^hrlnFdints of its Ce/yV^i^nf Ki^fj^, -kslA 
iV' o^ny, 'tis a6 cyi^c^ thir it rauft be DrawfP faralUl to the 
Tranfierje t>Umeier T Sy its ' KM. Confequeptty^j i^jtKat 
Xaf^gpif^dtii xb^TrafJkfnfo were .. ... i 

bc^ Infinfiely cohtimCdr^ . (they 
would never zwf/,. -/- 



• r 




C^<f 3.. But a it te rcciuir'd 
to Draw a Tif;^gr/>t that may 
Tirtwcft^'the EZ/r/sft^ in any other 
Ainf, asatiS/&c. 

Theft if the l^jl;af^»^ aiid^ the • .... 
Tranfverje Diameter 1^ ^bth^cdlntihrfd/l thejf'witi Afrrt^intfdmft 
Btfit^ ^ ati?;-5nd' thofc afiwa PHn\M(yiz. ^ 4hi^^} 'ikfSo 
mutually depend' upOni each oclier, thuiron^ of thein.ttiift bo 
AH^gifi in Qrdior to fiiid the oth^, tiiat« fo tKe^^/ig^^n^iy by 
them be truly I>lKv». i^. ' 

LctD2;*ir.?,y:te^f !iand2::=t^F. Tlicn tf> be 
given,* « may Be .^mld Jiy this. Thei^^m < 7 7) JJ" T =ii2fi ^ r 



Or if z be i^lvfeir, jimay beToiul^. ty tbis The)(reht: 



€|eoiem. 






>_. « ...> 



JDeutonfftattfltk 

Dl-aw'the StmiJOrd'mate b 4; "as iflthe f7riirr^;^theii will 
A B AT^^AQi 4 J> ^. be alike; Put x =* A's tite Di^*«c(f 
between the 7j»o Semi-^rdinates (yiz. between P^rfiid k^) 
which ve fuppofc Infinitely fmall 
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*f^!.6^i7' 8. 
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9-^az' 10 
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I. 1 



^ St: o That fo Jf^ may be ef^rjp' whttc^ 'rifiRfi 
Dy-^yytDy '^y^^^iay^A.D': |j[#/f' .. q^m 

CrCC XI •?» 
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€mcl ^^ton0* 



Fait Vf 



II * 



I . l^—^y-jfr Which is the ijf 7fc?«rtiw, »i»d 
^^? ~Aj[)—« •> <- gi^«» ** following AntUgj. 
'Jndl%p 13 |.I>^j:j::I>— :^J2« Viz- CA:SA::TAzJP 



«:& 



■rfiti 



The Gemetrk/tl Performance of thefc two Tbeoretm is very 
Edfyt As by the following F^ure. • 

I. -Suppofe the Point B in the £//^x Periphei^ ^rt given, 
andit were reguit'd ta Snd the iW/.f ^, , *<^- ' ^ „^, ., 

the Smi-mtcU Td S. andhyn the P«»»x C ■anfl^ii w«^ a Rtght 
Unt ^ .then ^i/ifl that ihe, (by F^K 2. ftg. 287.) mA 
mark the Powt where the mjMng Lin$ would 0-«/x the Tr^P 
vertt, us atlt «.• Upon, that F«#fc. || <i «itk the Ak^ € <-<«• Gd) 
HefJie another SemU\rclc, producing the Tr*»/vfr/<? DM«f/«- 
toit«ft.='><^, an<ii«'»»*l-'j^^»-*he/*d«f.- ' ^ 

Forif D— r^.iii=W5.s-=^P. aihefiwe- - 





4 As at tbc II Stc^ betore. 

•fiicrcforcthc Pom/Pis trtily t. u r 

found. Confejuenily, if a Rigfc/ Lr»^ be drawn through thole 
Points BMdFi ft MfilIbc.the»T4;a§wrreqtritt^d, adcotding to 
l^e Firft the^rm^ ^^ . >^ . 

2. The (Anverje qP tJTJLS is as £</y ; tcr wk, if the ftmf f 
he giTcn. thenccr to .find the fti;i/ >in the EUiffi feripherj. 
Thi® C^umjcriie half the,£tf^ with $hc Semtrcirck'tiS^ 
Arbcforc } and Bife^i the Dillande between the Foinis C and Bf 
as at J|;^ W T^^ Ce-fmf P- Then making: Ce XmHus^ up* 
on die P«i»t || e \\ defcrike xbe Semi-drde Cdf; and from the 
toita where the Tt»o Semi^des - interfe&^oi^ crofs each others- 
» at |K> draii the Xgfcf iriif i ^t^^f^^jf^ to tbc 'Zranfuerjh 



Chap. 2. 
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T5; and it will ^J/i^n the Pazii/ of a»/^S Bin the £///>/* 
PerMery through which the Tangent muft p^fs. 

gut a praElicdl Method of drawing Tangents to any #^»'i 
Pbi«/ in the Elllfjls Periphery ^ may (without Uniin£t\ed fore faii 
Point P) be £^/y deduc'd from the fojlowing jRr&f«j of 
^nts Drawn to a C/Wf , which is this. 

IT * 

If to any TLiiims of a (Strcle^ as C S 
thece be drawn a T4ii^#«f Lt/if (^x HK) 
to To«rfe the X^</r«i at the Pom 5, 
the Twa ^»^/fj which the T^x»^^»^ 
makes with the RddiaSy will ahvays* be i jl , / ic 

Two Right Angles ( i6^ ij^ i8^ i^ 
Euclid/ 3.J 
Th|Cis. t^HBC—LCBK^^\ 

In like Manner the Two Angles made between the Tangent 
aijd the Ta?« Lwfi drawn from the Focns's of an Ellipjs to the 
Pom/' of Contdity will always be £f //ir/j but not Bight AngUsy 
favc only at the Two Ends of the Trsnfverfe Diameter. 

Thefe being well confider^d, and compared with what haih 
been faid in Page 1^66^ it muft needs be Eafy to underftand me 
fbHo>.ving Way of drawing Tangents to any Afftgi^'d Point ity 
the Ejnpjlr Periphery \ which is thus : 

Having by the Tranfverfe and Conjugate Diameters fduhd tTic 
Two Focous's f and F, by Sefi. 3. from them Draw Tv^a Right- 
Lines to meet each other in the .. * 
AJfigrii Point of ContaB^^Lsfb and 
fbCor/B and PB) in the An- 
nex d Figure* Next fet Of (viz. 
Wif)fr)^d=5tF^ (or BD^BT) 
and j*/» the Fw^/j Fd (or FD) 
with a J?;^6/ Line. ^ *^ 

Then, 1 fay^ if a njt/' 7-/;?? be 
drawn through 'xhe Point of Cont/iEl 
b (or B) p^ralletM d F, or (D f) , 
it will be the %4ngent required 

For It is plain, that as the L^fNH^ ^ 

Tangent is parallel to the Tranjverfe t}iumcier even fo is the 
Lfbh^, LFhijyand"LfBH= LF BA'^ a^ ijgih-bc 
^cry whecc fo, as the-Fowf of ContaR" b (orB) ihd its ifsn^ 
gent^ is carry'd abp.ut the BBip/sPerifhcrj with the Lin^sfb F 
(orfBF). , ^ . ^ '^ 

n%.^ t' CCC 2 




LFNt ^^ep the 



-.Cpttfdt AeKiott0* 
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CHAP. lu. ■ 

Owcwww the Ofrfef Properties ofebgry I^OtJOla* 

V70ie, y^Wr-j farflUU, thf intercepted L^iamttfr, ftr tldt 

r\| P*r/ li/tfj ^jTfJ which if hstv^ffn thtVertexttndih^t OrHatt 

whtchZimiitiLtnitbjJiSa »■ S J, &:c. u catfd /ibfciffs. 

Sea I. fhe Plaiit or Ftiureef every Parahatd, ij proportion d hj 

itt Ordingics and Ahjcifa f, 4* w rtf f flawing Theorem. 

f Ji any one Jifiijfd : h « (*» Sfuart »f (/' .Srtw- 
( orifinatc ::fris iny 9thtr Abja^M : ta tht S^tart 
(.of in Semi-oriUtate.- 
TJiat ii,' if we fiippofe the unatx'd 
Titurt to be a farsioU. wherein ^, antt 
5^. ate Ahfciffa'j, and i«t »^^^ 
Ortfinales JZjgfctyj apply "d^ it will 
IP ^L p^— » -rwhcrefoever 

0r&:iS^::f3fr«: P »^)^, „etaken, j, 
4lOi1 fefcirany other Abjeiffay Stz. 

Demottflcatiflru 

Let 4*P ftJiowing F^wre WfTj reprcfent a Rtgh^Cone.mi 
into Tow Parts by the JO^ht Vine S A^ parallel tQ its, Side VB. 
Then the P/«i"» oE that Seflion, viz. BbSbB ivillbeaftrj- 
la/«, by^eff.4.B»»f 3^, wherein let us fyppofe 5^4 to Beits 
^xu, ^qitrfi, ^^ii tpbeO'-iiia-*!" "^?J'5 Apply'd 10 that 
jIxU. 

Aeain, Iraa^ne the Cone to be Cut by the Rigbt-Lme hg 
f4rs%i to its Baje HG. Then will h^ U the Di^mtter of a. 
Qre/r, *^"^fS. 2. P^e 357- And A 5^^ lijte to A SAG. 




iTher^re 
, I •*. 
tit is 

Bui4 
And{ 

: 3.4. * 

6tAMh£j 7 



rSa:ag::SA:AQ 
t.By Iheorem 15. 
Sf)iAG~SA^ag 
f Sa¥.AG% h4:=:SA%agX 
iBy Axiom 3. 

/?irf— b«bfcaufe5^ 
_i5/iir<»/Wto VH 
nBA=^AG-)iHA\iyi^ 
at-i= «^x(3# J*'-"T-i 

By Axiom 5. 

Vide Pa?e 104. 

;^ ^ ..^r^ .Q.E.D. 
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mmm 



rBmrtr 



Concecnii« t\^ ^^mBMSU 
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7iiefe Br^fiartious being proved to be tfee Qmmgn truperty of 
every Fojo^titla^ all diat is farther required about dut SfOfon, 
or Fifftre^ may from thence be cafily deduced. 



Sea 2. r^ jfei ifc^jiatttsfisieattni, or Bigbt^tKtmtttc 

of arty Parabola. 

The Lstus ReQwH of a Parabola hath the fame X^z/o or Pr(r 
fortipn tORr\f jibfcijfay and its Smi-ordmatey ^$ tlicLatus ReZ 
ihtmofzn Ellif/s hath to its Tranfverje ^vyiConjugate DUfjpeterSj 
and may be tound by this Theorem. 

flTfi^rti^Mt S-^^ anyAhfciffa : h in froportUntO its Stmi^ordinate 
VUyCTfqU.^ ::>;/ iha^ Semi^ordhate: tQi^UmsRiiStiitsu 

t 

"Ltt L z=\he Lam ReShm. - ' ' 

t 

9 <i : t if : : b a :X\/where-tver the fomts a^ ^ni 
SA : BA : : BAiLS I. A. are taken in the Axis. 



Then 

Ana 



• m 



• • 



3=5=4 



5 



5 X '6 

Analogy 






S» 
UBA 



7sL: Or SA yiLssUBA 

Per Axiom 5* 



S A b a 

Sayc aP^= ' S A ^ aba Which gives this 
\Sa: 12 ba :: SA: o B A The fame as- at the 7th 
Step oT the latt Procefs • therefore L Ohus found J is the true 
Z^tus ReSunty by which ail the Ori'mates may be Regulated and 
foij^d , according to its Definition, in SeSian^/^. Fage 358. 

For by the Thtrd Step S a % t z=z D b a. And by the 
4th . $t ep SA ^ LzzzUBA. Confcquently V S a%L — ba 
And VSAx^t^DBA; and fo for any other Ordmate. 

Or if the Ordinates are given, to find their Abfciffas ; then 
it, will be, l.iba:.\bai Sa. And L: BA: : BA :S A^ &c, 

Unfifuently — y^* = S s. And -j- — = $ Ay &c. 

From the Copfideration of thefe Vropmkns^ it Will be eafy 
to conceive how to find the LaiHS Refmm Gtofmirtustt}^ dii« : 



a82 



€otdtk^tsum* 



Part IV 



mi^ 



le true 




Join the Veritcal F§int S of the jtxir, and either Extresm 
To'tut of any OrdinatCy as 2t^ Co^^ J ^^idi a JEf^fcr linf , viz* 
5* ror Sb) and ff//>a tfiat Lf»f, (by 
Problem 2. ftjg^ 287. ) marking the 
Point where the bijeRfng Line doth /n- 
itrfell or rro/x the -^at/j, as at £, f (jr f J 
and with the Radius SE (or S ej upon 
thp Fom^ B Cor e) Defcribe a Orcle ; 
fas in the Annexed figure) then will the 
Dillance between the Oriinsie and that 
Pomt where the Orders Periphery cuts 
thiP W-^/^y viz. A^Cors rj be the 
I^titf Retium required. 
t*or SAiBAiiBAiAR. And Sa:ba::ba:ar. By Theor.x^. 
Therefore AR =? L» And i^r ^ ^ by the i/? and 2d Steft 
above* 

ConfeBary, 
Erorn thefe Proportions oi finding the Latus Return, it will 
be eafy to dednce and Demonjlrau this . following Theorem* 

r- As the Latus R.c£ium : J^.io the Sum of any Tm 
^llCOJEnts S^^^'Ordinatcs : : fo is the Difference of thofe 7wo 
|L Srzjfi'O^dinates ; to the.Difference of their Abfcijf^s. 
Suppdfeaiiy Right Line Drawn within the PnrnhoUy as tD, 
parallel to its Axis SA; then jvill thatLm^ (viz. b D) be a 
Diameter (by pef. 5 R«^. 359.) which will make ED=^AB'\'ak. 
DB^AB-^aby andiD ^ SA ^ Sa. Then it will be 
L : E D :: D B : b D, according to the Ti/corm^ 

jDcmottttrattom 



Firft 



And 2 



1—2 



3 X L 

. But 

VyAntilozyj 



1: 



the laftPr(?^r/>. 

^ — ' By 5rf/. I. 



Sa = 

of the iaft Procejs. 



D** 




5^--.^^xZP= Dg^- a ^^ r Wtiich gives 
pBA^U ha^BA +ba'K BA'-biU Uie following 

L xB A -3^ b ai:B A-^b^iSA—J a 
L: ED : : DB :bD 



Oiap. ji Concerning the l^atabdlO^ 



385 



" iTtis peculiar fro^rtyofthe faraboU was fb^fuUiflpij Anno 
1684, by one Mr. Thomas Baker, ReSl^r o/Bimop Nyntton m 
Dcvonfliire^ in a Treatife intifUdy The Geometrical Key ; Or^ 
The Gate of jfiquations unlocked ^ wherein be hath fhewi the 
Geometrical ConftruEHon and Solution of all Cuhick and Bi^uaira^ 
tick AdfeBei vS^uationshy one general Method^ which he calls s 
Central Rale, Ded uced from this peculiar frtferty of the Farabola* . 

Sea. 3. To find the SfOCiXSi of any Parabola^ 
The Focus clcttvy Parabola is that Point in its ^xisthtovtgh 

which the Latus Return doth pafsi (See Definition 3. SeO. 4. 

^^£^ 559*) Therefore its Diftancc from the Vertex of the Para^ 

Ma may be eafik fo»nd,- dither by the Latus Reiliim it fclf^ . Oi; 

by any other Or4fi»4/f, ztid itsAbfciJfa^ t . . 

Thus, fuppofe the Pdint at F to be the F<?m, S the Ver^ 

texy the Ordinate RFR=L the 

Lat»s ReSlum^ and ^ 4 /^ any other 

Ordinate. 

Then will 5F- ^X. Or ^F= ^^'^ 




• Firfl 
And 

2 &' 2 



Again 



jtma 






4-SW 

Dcmonffratfott^ 

^?F X L = D F» By i'fS. 2. Rr^* 375. 

FX = ^L. For the Ordinate RFR'=zL as above. 

^i'Fac f L As by Definition 4. 5>S. 4. F^^r 35^. 
~ — = t by the Third Step in F^g^ 375. . 



Gonfeq^Tj ^ ,5^ =x JI- ^c. As above. 



Q. E. D. 



Sea. 4* 79 jD^Cti&t, or i)nir aParahcla fever alJFqys. 

Note, 7^^ tfr? Two or TRrce Firyj 0^ Dr&wiy^ aParaiola 
htJhvmmS^ 0t wr Motim-^ but beeaufe tk^e Infitnmcnts 
or Machines are w<?t only too ferpUxi for a Leaner to nmiage^ 
hut alfo a little fntjeS t9 &rnr^ I have therefor^ chofen to 
Jhembov:^' Figure nay be (tbebefi)Drafm bya convenient 
Number of Points, viz. QrinKttesJmni, either Numerically pr 
QeomtricaU^, according to the Datfls wUtk, if the Worhtf 
the Three Up SeSions he Wftijmfiierd^ mvfi rem he very Eah. 
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ConftiideSlon0« 



?amir 



u IF aiqr Ordmste^mi its Abfciffa are gurcft^ diere/nay by 
tfiem be found as many OrHn^tes aa you pkatfe to affign or tadc< 
fwits in the tsr^U's Axis^ (by ^^. i. 2%,^ ^^) and Ae 
Girtrr^f the fsnAols may be drawn by the Extteamfiims of 
tiwie QrdinMUiy as the EUifJb was Psge^Sy. 

• d. If the LjCmx ReSmML and either any Ordinnte^ ot its A^fcijfs^ 
%se given, theii any ali^ntd NunAer of OriinMH may, by disiy 
be round, ^SeSt. 2. ftrgr jtj.)^ either NnmnicaHp or Game- 
trxcallu 9cc. * , 

34 If only the Diy^ifwr^ of the Focifj from? the Vertex^ 08 the 
'Rn-^oU be g^ven, any affign d Number of Or^ttmeif liiay V 
found by it* For 5F= |L thie L/^/i»j if^^fibf^is and f£ab FJ^ 
SM' in the L^ 5^m/» ; and it will; be, as SFi i^ to* Q F£ : : 
fo is any other Ah fciffa^ (viz. &r, otSAy Scc.y : to the Sfus^e 
of its 5mtt»srdr»#ff^ (viz. Qfaf, or qBAJ according, to the 
common Profl^ty of the Panthoia. 

Althora^y of tbcfe Ways of finding the OrdinMes are eaff 
Enough, yet that Way which may be deduc'd from die fol*- 
lovringPropo^iony will be found^much more Eafy, And ready in 
Prmce. 1 

^7he Sum ofMnyAbfciJfd snd focal Diftdncefrom 
flAMtiAltftftftt J '^^ VvnidtyVHli'ie Equal to the Difiance frim 
|920pOUnon^S ifte rQcustothe Extream Pijnf9fth€ Or&nate 

Lvohichcutsof^atAbJcYJfa. 

For Inftance,fuppofe 5to be the Fir/f4; of 
any Parabola^ the Point F to be ^ts Focus^ 
and A^ any Semhordinate JKgfcf /jr Apflyi to 
iti Axis SA. Then I fay, where' ever the 
Point A is taken in the Axls^ hr^wifl be 
SA + SF=rB. Confequcntly, if5/=:5F, 
it will hefA^FB. . . ' .-, \» -- ' 

Deraonfftation^ 

Firft 1 1 5r=. JI" by the 7th ^Step; S^?j. g; — * 
Again} 4 Sif ;sstl^-^T+ ^L hy tdieSiMojfit^mt^fi^ur^^ 

n R^^ ■4'' £3-^*=^ oRRi^^ By ^lie^rm x i. 




4X£ 5 

3 - 'i .7 
But 8 
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Thi. 
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t^opw 3. Oiiwanilijf tfi«4Patert0fe^_^-385 

• This ProfojRhm. bting .\reU VinderftcxxL it wHl be rtty eafily 
lApply'd to Pm:3icej, Iufpo6n% the Faitf / Diikniee ^iveii: op any 

other Data by which it may tic fouhU^ • ' « ' 

Thus Draw any Ri^bt Line to rcprcfent the Parahola's ,^xify 

and from ics Jtenwai Foir^j asiat a, fet OS th&JFicJf Dtfiance 
.^th upwards and downwardiB, vrx^-^maXt ^f^HF the DU 

?aiicc o£ tkegiven P$cvt from* the Virtex^ As in the lift Scheme* 
'hen by the Profqfiidn it is evident, that if nev^r fo many 
fJi^s he drawn Ord'tnately at Right Ahj^Us tp the ^}^9 tl^ 
true Diftailce between the Point f oof ofthe Pat^oU^ and any 
pf thofe Unes (or Or^if xi4frj>)3eira Meafuri or Fet Qffitoi^ the 
FtfTifi 1? to the fame Line fox OrdSnMe) it will ^^^;l tlie tru^ 
Point in that Line^ thropgh which the Qtrve mpftpafs. [ That is, 
it will ihew the tVue Limits or Length of that Ordinstiy as 4t 8 
in the laft^«S^&fffiir« . .;. i « 

Proceeding on in the very fame Manner, fcofiit Qy^dinate tf> 
Oriiniatey you may with great Expedition and Exadn^s find 
as many Ordinal es (or rather their faints only^ lite B J as. may 
ht thought convenient ; which being all jDy;}*^ together with aa 
Even Handy will fojrra the iV<?/^tf jTequir*d* , • — 

N. B. The more Ordinates for their Points^ there ifrefounif 
and the nearer they are to one another^ the eajicr 4n4 e^^er miy 
. the Curve of the Parabola be Drawn. The fame is to be Qbferv'd 
when any other Curve is re^uir*d to be drawn by Points^ 



, ^-♦-— •! 



Se£t 5. To drav a %finZtVt to atty givetf VoitA h ih 

♦ Curire of cc ParabbU. 

Tangents art* v^ry eafily draU)n to the Curve of ihy P^rabohr 
For, fuppofing S XQht it^ VerifXj^ -- v 

B the Point df ContaSly viz. ^hc Poinu^ 

%vhcre the Tangent muft touch the. 

Curve: And P the ftr/>/ whferi* the 

Tanjtent will inter/cfl, (or meet with J 

the Parabola's Axki produed. • 1 hen 

if from the Point of ContaU B^ th<re 

be 'Drawn the Semi^ordinate B A s^c 

Right Angles to the Axis SA^^^t^t* 

(peyer, the foint A fajls la the Axis^it wiU b^ SfmSJif 




\ 



:■■■ ' ■ \; ;,,,,, JOmanlt^Win* ■.■- ...,--=• -r-^^ 

'- Drt* tUi'^enli'irimit Jf'M C4l^J» HvFigtirfJ then will 
tbc^4 ^4^9 9ffi- A k Wf If im. • i;ci ;^ 45 rt»e Ah, 
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■a 






€mit^iMnt0^ 



Psitrr 



10^ %»A si^.SM; futx^^a the DiAuict betVmiv the 
3^0. ^^-jrvAMr^r ;. yUrhkH we foppoft to hc/f^mheljt $UMr ea^ 
other, as in thtEUif/Sy Fig; 3711^ : < * . 

K. 9t ^fl> •V * « J>^ « + * • 2 -B-^ t tii. Sec Ajjr .19.2. 






»nt IN- 



J.. \ ^ 



ft**?*?* 

• » . . . 

Then 



s' ^ 



<> 



j^ : a S ^ : • jHr .*^ : Di» 4. Pfcr Tlwrfi» Pifg^ 374. 
4i> • J + -^^ • ^CLS:4 ; at i * 



^ : 5- rr sp. J « ^.4: if . CgofeqMtatly — ssj^ + x 
: P^ji- sto A\\i' Re0cd^ As in the £///>/j, Agf 371. 
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Q.E.D. 
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C^Krn iv. . 
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Ote, Any Part of M Axis of an HyperboIa^w6/VA is Inters 
X^ rr/^fi hel^fifHjts Vertfx and any Ordinate^ (yiz.any Inter ^ 
€eftei Diaji$€m) is caWd an Abfciffa. As in theVmihoiz. . 



N 



.Si^i?. 



x« 



^T^'tuftxiHypcrhola h poi 




* > ' *-^^' fhe^Slim of the Tranfverfe and any Abfdffii 
W«//5^//i,/>/j^4/, AKciffii : is to the Square of 
X Sem*mimate : :jh if the Sm of the Tranfverfe 



• * 



iti'i 



Th»t 



"^P.4r Con«mjiigtli«^p«ti^ "sCj 



, . Him*;. ii.fs Hiiu! Tcinfvc4J)jiiiieter, 
l^4,£^j SemUbnliflUicct; /- 

■ And icirtU Ik ■ . ■ 

- ;;■ Thatij, ■ .'I'v >: ^ ■. 



--'.+ 




petMnfMtifii 



will be alike ; ihfirefofe jc 



will be 
And 



,■'■■88' 

...Vic 






i» xI*)(,S«CtSJ(*B=X K 
... = »,< x Tji K i . ;; -X-j# 

L Per Lemma Pdie a<7, 

<=s4KX^xwjpn 

lWhia\ET„*e;.1BHSS».^ 



D-^*, tc. 



Ttefe 



•41^ 



3S8 



Conicit ideSfon^* 
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Thcfe Proportions Arc the common Property of cvcrf Hjfirb^Sj 
and do oftly differ from thofe of the EU'^Jb in the St^ns^^ 
And — f As plainly appears in all the . . • . "f 
foUowinJ Proportions. - . , 

That |L if we fuppofc T^, the TrdnJ^ 
verfe DiJbHeter^ common to both SeEiionSy ' 
(t//2. boti the f/Z/jlJ^j and Hyperbola) As, >; ^^ ' 
in the ^;i^4r'^ 5fib^^f. , .' ' ' 



•'». 



. - Then iiUhc £/«/// it will be 

(As by 5fS. I. Chap. 2.) 

"And in the fhfperhoU it is 

As above. . , 

And tlwtcfore all that is ftrthcr rcquit d irt the }HypM^^^ 
m&y fiM^iihstinerJ be'foiihdas in tYit EUtpfis'^ doe Regatd 
bein^;md %6 Chdnging of jthe Si^ns. 




JUi, 



f. 



JM , 



£iea:. 2.'h /ml the lattt0 EeSttttt^ w Eifftt Pdca^ 



• ' I 



Ron* the laft Fropprtio^'tUx'^Uhti oiihtytmccithU %rA its 
CoHfciHe»t\ viz. cither T 4 yiSsin^b-' ^ti'^Tlft x 5 ^ i D^*^ 
To tbem bring in the Tr0niverfeTS(ox~JL pnrd Termj znd by 



tkofe Yhree find a 

that wjjl be the Laiusl^ettum. 



Thus 

Thei^ji 

Bat 



Ta^Sa:U^i''7Si 



D^iic^ti 



s= the LatuM 



I f 



fifflfw, which calKl.i'^i^VAfiAcr^i^A^^ irt 



2, llltTi'rNf : : T^ X 5^^^ Q A ty<d^ x 



f' 'p 



tr-V 



4» ^: •> 



^ "ir'.i 



y 



ConJrfuentlfL.is the true Latus lUQfmyrXiitj^ht.rsf4mV^^ 
by whichi all the t^dinates mafl be fpond^ nq^ding ^o^ts Defi-» 
nition. itl^hapter I. . .-•, , ./W^ -^-^A iV-i j j "j ■ " ' 

And becaiifc^5 + iS'^=rii. f^k ^X^vrf.^^. inftead of T^. 



' Then it will be 






Aadm the £11^ ;/ mstliLkcip== =..^.^^^ .szJL A = 
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Sc§L}.Tofndtbe!fOttt^ofafyHjperp(i(^ 

The Foau* bfdng due Pftni ifx'th^ HjferMs*s Axis^ thcoog^ 
^ti^iich the lM9»f A^ifw inu0 pafs^ (^ i/» ifc< £//i^^ 4i$d ?Wr 
M^ J il io»y be found by this 7hi$rem. . 

\T:^tbe Jttfl4Migle msif of hslf fh^jranjverji im$ 

\hdlfthe Latus KeBum^ Add theSfttsre cf hslftH 

^ll^gjftn VTr#n/rfr/f ; 1^ S^usre Roitfftbf^ SS»xpiU(eS^ 

jDiflsnce $f the Focysfrom tbf ffffter jofjhe Jftjffr^ 
. ■ (Ma. V . 

. Suppofe iJtktrPomt ^t F, in t)ie .t^ex'd Stjkmij^ ^o be the 
Ftffwfouaht^ Then will fXi??*!^ , , , \ ,■ '\ 

Let 7&=CS be half the Tranjverfe^ 
then is thc'^Fwl C cail'd the;. &n^ fX 
the HvfirboU(?ot, j| Kfii/b» that Ihall be 
hereafter IheVd,) * • 

Ay^n, tct CiS|»(i. And 5F =; 4 



Thcni 

ThasiS) 

a *•* 







'■.In the. E/k^^Vt M, . 2i : k :'; 2ii ^rf X # : i I^^^ 

The Gtttuetr'tcM Eflfbaion oF the laft Tieorem it -wiy' ts&f 
Iterform'd, thus; j 



•'iPPT 



Make i*a= iZ< viz. fc^i/jPitHe tttus RiSbm j audltt C^ =. ^ 
M above.' ' --•••' • ■ V -.^'••v 

Upon Cx, C»tA DUmfttrX d^ciibe a . • . •/ / % ' 
CkaU; and at Sfherff/fA; oF theffyferkh " • / ''-. 

dfaw <the R^i tine nSN at K^fii Angles ' hcL. t 

to Or; then join the fnnts CN with a 
Sight Uneju^;tyflikbcCN^d:i-*^rC.. ...^ 
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Umi^ 



Now hittp is fv>t only f<UXA4>FMlc P'{fiaf$fi,^ x\^^-HfferbolA% 
T^CMj tiihet'ttom iutii$t^^/of Pertex Sy h\j(t'^^ is alfo 
ibiM dut ](i^i(» J^xr ttfuallycslil'd kt CMIi^/i' Dli^^ 
m. the-Zifur n^N^^ wWlch ti^^riri the ttkAPrifm^hm t» 
tiie Tr^njverfc and JL/<r//i ff>fliMk)r^the ffyfe^UlMl as the Cb^ 
i^jei' ikdmeier af the £/£5^«teth tu its tr4r^e/Jej and L^lia 

Tor IQ f^^ BH^fTS:f^n-.:J^htLR.fer 5^.^.' IW# ^i^f 

But kTS^d, ^^Nn^Sy^ fUl^^iLEzM^L. 
Therefore i: 5iV:: 5/? :-'*fCi^iAi it 'cki fccond 5/r/ above. 



' WhAt t}(d the afdreittitf L^t riSN'U of, iil iUlatiM^ &? 

ffjferbola^ will appear farther dii. v o . ♦• a g.-: 

p » \ • » , i ''> - . • 

^ 4. To pefCI^Ae m UjperMiiiitfUni$. 

In ordir to the Eafy Defcribihg of an ^MyplrrHUm Tli^o^ it 
will be c<^jj^enient to fremije^^ Eollowit^'iyjdfojfi^ 
fibers froitn that of the Eilr}/s Iri jva 3, WJj^;f2rdiilf iii the 




_A ^^^ ^ ) Wl^flrTf hr <in the£lJipm it isitheir 

That Isj if f^ be tl\p FarMJ,^ an4 it be made C/a? CK (^i 
in the Uft Schimejihtntlit Fdintf is fold :1rf«¥^-/bc*x Ai^ 
of the Se£lion Cor rfther of the affofitt SfSfcirj^rttirwlilbi 



/W^^^RSssssT &•* «. • / >.ff :,f'i -*,- fjr »' ♦• < 



;j\r.:";.. j 



./ .* 






&r ?C=l,vW before. , .. , , •- , ^'^'-^^■''' 







*fhati Hill 4v 2i* + 2<fe*4^ irX> 4-; zi-ct ^ ^.ssrtel f ^ r 

M^ 2dx^ 2dz+ x:f^^x .+ hP^Mfy*'' ^ 



•And J 
- y^ Butk 
/fr4thi 

of L4^/ 
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Mlr*•^^I«T■^ 



■taHte 
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5f 
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n 
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« -h 
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9 +^J 



11 cu^ 2 

12 ccc; 2 

13 -r ii 



A ■ • ■ " : 



10 



^0/-^-fD^=^ 






10 X dd 12 di^2J^z^2ddaAr^ddZk^2d!^s:x -f ;2^jf;r ss'^^ 



16^ or 

17^ 17 



^i^d + dz+zxtitih 
14 Hi — /is— ^Tisrf*' 

15^ + 2 +-^sat^ 



14 -r dl6d'^z 



zx 

"d 




«♦ 



2 + -T— ^S=^ 

a 



17 



tenet hti^^tu, d and %.^ --m. 

'»H(4ive the tfue 'tnlm »f ^ 
\^asin the I'jth Stfp, 



, f * »>» > 



t i<fct mi l I I I w 1 n I < , 



aljout chmt^ffS. Ae ^fnatim^ 4— «. -- v^ * into tii« " 

' t I '^•'^ J— . I -w I . ' • • 

^ ^ *^ 7 ^ • ''* * ^^^ conv«iucnt tgt-I^uflratf ^ 

whole P^orf/i in Numbers^ whereby (^Iprejnme) it will plaink 
appear that fc—t—T 5. .. 

W order to tHat, Let the traHfberfi TSrslim ti. tlierf (tafi 
Snppofc the Ahfc'SiSA-sz ^=;: 4. And the SemUotdinMie ^fi — i 

t;Viz. ^ "lF 4}< f :t:^4 : ^ : : 12 : u687'{ a: !> ^ 

3> y^^' 4 ♦^ 36 + 5,0625 a= 6^ -s CF= 2 

fhen5(i+ Af + «5«:6 + 4 + 6^= i6,4c8 ss/^ 



I»i 



CoiUclt^&eSionsf* 



PartPf 
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69-2 
Bat 

II •♦a 
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9 



26^2224 = d/^ 
12,^24=: ZJFA 
, 9^nAB FotAB=^ihySiajM!So». 

10 278,2224= D//<+D-<<o=n/» 

li 21,9024=0 K<<+ a-<<8= a Ffi 

12 i6yiS6^fB 

13 4^=sf7 

14 l^oo=/B— FS^sTj. Which was tobeptov'd 



7/ 



IFdutIVi^{/(l^>0;f be truly underOood, it muft needs be Eafy^ 
tt conceive now to Defcribe the Curve of any Hjferbold ivetf 
Tezdily by Points^ when the Trsn/verfe Diametn and theF^itf 
are given^ (or any other Dsta ij which they mkj hefound^ As in 
the precedent Rules. J Thus. 

Draw ^nffirnit line at Pleafurie^ on it fet of^t Length of 
the gives liranjverje TSy and from ir$ 
'Extream Foints or limits^ viz, T^ 5, fee 
§fTf^SFj the Diftancc of the 
given focus ; (viz. the Point f without^ 
sni F within the SeUlon^ ms he fore) that 
done^ upoB the Point f (ns # Center y 
with any aflum^d JUilus^ grater than 
TS^ defcribe an A''ch of a Circle; 
then from that Rndius take the Trsnf- /' f '\ 

verfe T5, making their Difference a j \ • 

fccond S^ j/«x, with which upon the ^-Z- . | ...Jirif 

Foint T^ within the ScSlonj defcribe -''<' " ^ 
another Arch to Cut or Od/x the firft Arch^ as at R. Then will 
that Pinnt ff be in the Gi$rve of the Hyperbola^ bv the Lsjl Pr^^ 
Mhhn^ And therefore it s plain, that proceeding on in this 
Minner, you may find as many Points (like Bj as may be 
thought convenient ; Ohe more there nney nni nearer they are 
together y the better) which being all jojn^i together with an 
even Hand C^ '*'' '^^ Psrabola) will form the Hyperbola: r6« 
^ir^d. 

There-are feveral other Ways of DeUneatlng^ an Hyperbola in 
flano ; one Way is by finding a competent Number .of Ordi^ 
metes^ as by SeS. u See, But I think tioiie fjo taSf and ejcpe* 
ditiousas this Mechanical Way ; I ihall therefore^ for Brevity j( 
Safce^ pafs over the reft, and leave Aemf^'rt^ hear^efs era- 
Rice^ as being eafily d94uc4 ^Q^ whait Iwh hpcn already 
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pf&f 




^imm 
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irfsgw 
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Sea. 5. To Dram a^nsmt to mj^ntn ^mi^hat 

r. * - . ■• vQtrw tf iH l^fpifiolA ! j • 

The drawing of a Trf/^wt thit will touch' hnf given ftwJ 
Let< i = the L«/»f .Refl»w 



1 *v V 



•r ■« . 



Ly =5^ the Ahfcija. ' " 

-^' -the' M^jrx. between .the . 
Ordi^^ri?, and that ?(>/;»/ * 
in the TrdnTverfe cut bv 
the langenu --..., r i 

Then if y bcgiy^n, a may be^ found « 



Andt; 





/^^, £7//^/i 




b;»^(^r;x"t&f 5{^>7x, vide P^^r 371. /'"' V ' "^' ( ^' ' 
-^-f^;j^%lfe^givgh;-then:y may be fbuiiijby xkisthmemi.': .' 






'•/•.■ #• • 



I>pimmffrBtfoiu /' 

DriW the Smi-^ritnate h i?,,as.in thcf^f, anj 

. Them. I'D; I: : 0>, -bjjf a..>4J?.:„ ; , , ,r,, , ,■:;:■ . . 
Thatis, 2^5:X::r^+ S^AM^'n-An^^.Z^'f, '• : 

Again '4'£:: L.:.: Dj +jr^--»f^jf.^i^D;ie,-4v>v*Vtjj#i^ 






'AirTuA 82^2 -tl Ai iizz^^itZ9c>^ XX itl'^h' ^'"^ ^ 
Sup^of(^ ffj-^^.^rO ani^evtrj where RijeSed^ dspfih^ij^l^/s^' 



"i4^ 
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f * 






ift. 



CmitkStBiowi. 



tmW 



"jL+jtZ^— 22£— £L 



-iyyLt 



'i 
•J 



+ji}>iP+y'zt.yii.eA:S4--'XA:Ar 
&t£ Wkidl U the AnF »«n». 






.^/5+zz. , ,_ .nrWhich is the 



Q*E.D. 

The Geemttrical EfeSl'm of the M qf 'ihefe theorem is 
very fW^ ; for by the 14th Step it is evident that thfte *ie 
Three'Linet giwn to find a frnth pr^UiUr line. By frt- 
Wow j.ft^f 308. .'•.'.',. ."^ 

' ScholhaH' 

Ftois the Cmfdrijaiu which bare beeft all alcMig made in this 
Cbtpter, between the/^rr^oI« and the£/;j^, ft will be eafy 
teven far « Learner) to perceive the 
Coherence that is in (or between)thofe 
IvM Figiffrr. But for the better under- 
fiaading of «4iat is meant by^he C'Aifr' 
and ^fjn^taie'i of -an H^etbahy confi- 
der the anncx'd Scheme, vr\^em it i« 
evident (even by Infpeaion) that the 
owd^ttJ^trMM'a will' always be a- '■ 
like, bccaufe they will alwl^ have the 
Ufox Jrsnfvtf^ Dtkm'Pfr ^Ommon to 
botiip-c^ee SeB. i; aflhh Chspter. Alfo, 
thftttHntdiUe Anri«ic.^x)dimon f>n- 
ier cX the BU^i . i< tM coAunon OjI-' 

Aiid the Tnf pis^onnh <x ibtlf' 
which C 

fi^rr^ varoM 4*ia'4f Gh^. i.5>f}<).fi^'.>' 




id the Tnf pis^mnh q£ the ltitl3t*Miiled F«nf//r/«cr«)^ 
h Greimfcrihtthe-Bllip/r. fgr U Infirtt^'i to the fwtfy- 
{«/) fa<n^ coatba'd, will be fqch -(/j^j^fsffl/w 10 t^fe 



^ 



Oup.^^ GoixxniiligthelM 



t9f 



Sea. 6, To iram the 3(^pt0te9 (f an H)perb()ta;iec ' 

9 

Having found the tatui RtSum, (by Seft. 2O and the C^^^/k- 
^4t^ Diameter n S iV, in its true i'jiftiw, by SeO, , }• .Thf^ 
through the Oater C of the HyferMf^ and the ExtreamFemt^ 
», iV, of its Cohmste Diameter, draw liw Rfgfc/ liiif/, as C?M 
and C7», injimtetj comim'dj (as in the foHovoin^ ^itr^J aAd 
thcjr will be the AJymptotes required. 

I'hat is, they are T.wo fuch Bight lines, as being Infinitely 
extended^ will continually incline to the Sides of the Hy^er- 
hU^ but never touch them. 

w 

Demottffmtott* 

Suppofe the Setm-ordinstes a b, aiid ABto ht Kghth Af^ 
fljd to the Axis! A, and producd both Ways to the A^ 
hw^t^es, as at/^, andFG. Then will the ACSN^ 
A C 4£j and A CAG, be alike. . 

Let J== CS = TC . And L = the Latus RcSlum, As before. , 

^' {;=Sf}*'= ^W"-'. Than{ f-X;Z2'X' •• 
Then/ iW :SN::d-\-e: ag. Vtz. C S: SN: lOmtg, 
xin.a'4 2\id: D SN'.idiJ^2der\-ee:Utg 



I, 

2, 3 V 

ft 

Again 

* 

5 •• 

7. 10 

Agiin 
Thatii, 



i ' 



5, la 

But 



3 

4 

t 



i£ 



10 

IX 



13 






2d 



0*£ 



2i:X ::2de-\-ee: Qsb. Per. SeB, a; 

2deL + eeL 

-r = D J* 
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Alfo { 



16, 
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li,«saQ-r 



16 
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18 

20 

21 



it 



= D^G-rD^5 



D/^G— o^B— SFx^'BG 






And B G— "v«f • 



i^W< 



From the laft Step it is evident, that the AJympmts are 
tieater the Hybcrlola at GJ thanat^, and cenfcqueiuly mil 
continually Abroach to its Curve. For BF) jdL (==B6 is 
Lefs than fc/) f ^I' (f=; i^A becaufc thfrViviJor B F is greater 
than the Divijor bf; aha it muR needs be fo, where ever the 
Ordinates are produced to the AfptJpotes, from the Nature of 
the 'TrUnglcs. 

t Agairi, from the 7th and i6th Stefs it is as evident, that 
the AJymfWes can never really meet and be co-incident with 
the Curve of the HyherhoU\ altho' both were 'Infinitely extended | 
becaufe* f rfLwill always be the Dj/^irrfwr^ .between the S^M^re' 
<jS2x\fSemUordinate^ and the Square 6i that Semuordinku when 
it is Eroduc*dtothe.-4/>w^/o/A ; *" • •» . 

ConfeHary^ • . 

From hence it follows, that every Rl^fe^Xf»^whidl.pal^e6 
through the Center ^ and* falls within the AJympmesj will cut 
the Hyberbola ; and all fuc(i Lioa are called D'lamitirs^ as in 
the Euipfay becaafe the Properties of Uie H^erboU and J^Z/fg^ 
are the fame. 

Note^ Jc^yery VUmeter^ both in the EUifJh^Parabotayznd Hj- 
ferboldj hath its particular I^/ta ReUum and Or^»^rj^ which, 
ihould they be diftinfily handled, and the E&Aion of all fuch 
Lines as jrelate to them { as alfo, the Nature and Prapectics of 
fuch Fi^es as may be lofcriV-i and Orcumjcrihi t^ all th^ 
SeHionsi |^h the various Haffitudeot Troportions of. one tl^er-- 
loU to another, C^r. woi^I3 biford Matter fufficient to. ml a 
Jja^eyTttumt. But thns much may. fuflfce by Way of Intro- 
dmmoJL^tfhzll therdti^refjSdJft purfuf!ng them any farther, be- 
ing hjlljjatisfydj tiiit if what I have al^dy »done, be well 
/ ut^erfiodd, tb^ reft :mMA 9^ed$ he vefy eafy to- any ^oqq tto: 
intends tb proceed fartberon tiiat Subjefi* 
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Part V: 
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THE Method of finding out anv pzmcuUx Ouanthyj (vir^ 
either atty%Xttt^^\i9ttMt0^ or ^otlB) by a re* 
gulat frogreffi^n ot Series q( Qyaniikes coiitinuaU^ approgcbing 
to it, which being infiniteh cqntinti'd, woulcl then beconm 
perfectly E^ual to it, is what Is commonly call'd Artthmetkk 
of Infinites ; which 1 fliaU briefly deliver in 'the foUo^ving 
t'CmmAs^ and apply themio Pra6lice in findings the StftrjicM 
and 59/u/ Co/^Unts of Geometricdl figures farther on. 

' L E M^M A L ; 

1» any Series of equal NwhierSy (reprcftnting Lines or other 
QuaQticies) ^s i. t. i. 1. &c. . O 2. 2. 2. 2. dec. 
Or 3. 3. 3. 3. &c. Jf one of the 'terms be wuhifh^d sntf 
the rf limber of Terms ^ the ProduS mil be the Sum of all the 
Terms, in the Series. ^ 

This is fo very phin and eafy to be underilood, that it 

needs no Ex/^mfle* 

LEMMA II. 

. Jfthe Series of Numbers in /irithmetlck frogrrffion begin with a C^* 
fher^ and the common Difference be i. ^s 0., 1. ^. 3. 4. &c. 
^(Cprefeiititig a Series* of Lines or Roots bediming with a 
Voitu}tf'tbe I^fi Term be Mtdtjplyd into the l^^ 
the troduS will he Double the Sum of all the Series. 

That h' piitting t-sj.the UJlTerm, -N:;^ tjie NmhtfxiE 
Xtrmsjuoa Sss the Sum of all the Series, 

Then 



Ijg The grftftinetWt of Jgfitttog , Part Y 

ThenwUliVL3=25: Confequeatly, J i^^I.=*& 
wu onehalf <^fo maof Tmierttitff-estefi Term^ as dfoe aie 
IJwtAer oiTtrms in the Stru's. 

» 

And this will always be fo, how many Terms foarcr Acre 
arc, by O^n/rS. i. Pig^ 185. f 

n L E M M A ni. 




viz- iVU>= 35, or f NLL^S, 



That i», Ac 5i«w of fuch a 5frirr will be one Third of Ac 
ttfjf Of jreate^ Term^ fo many Tiw^/ rcjpcatcd as is the J^um^ 
hn oSferm in the Series. 

Jnfiances U Sfudre UnnAferf. 

*•; 4 + 4+4- 12 3 |2 

^ r + 1 + 44- 9 + itf _y>_j_ p _ L+iLftc. 

Ix6+i6+i6+i6+i6 80 8 24 3^24 

From Acfc Infiances if s evident^ that as the Number of Terms 
in the 5^w docs increafi^ iht.ffdlm or J5*ff/j above f docs 

Vedrtafe^ the faid BArre/j always being -Trr~T which, ii we 

fuppofc the Series to be infinhely continud^ will then become 
iUpnttdy fmalL visu in. Effeft nothing at all. 

Conlcqucntly, \NtL may be taken for the true or pcrfcft 
Sum of fuch an in^mte Series of Spares. 

LEMMA IV. • ; 

Jfa Series of'CuheSy whofe Ro0s 4re U Aritbmfiiich .fr§gr$ffiem^ 
Ugxnmng vAlh a Cypher^ &c. C^« abpvc) be infimffljf ie$mfmud^ 
■ the Sum of all the Serm will be J NLLL »&,..,-; 

That is, one Fourth of the Lsft or gr^dfeft Tww. fa liaany 
Tfcw^ fcpeattd ar is the iS^wftir of Tfrw, \; r^ :? • 

Infiances 



, .. - "r-rr 






Apply'd to jftgpctgcf e» «fid «fioiai04 3f ^ 



lafi4iwet in QAe Nmkftt, , ;» -: 

. , If 0. 1. 2. 3 « &c. be the f Mf* aiFAc CWm. 

. .^ 1*7+27+27+27 io8'^ll'"V'*^72 
^ f oHr?.+ 8 +274-64 iQo^,^ , 5 • 1 t •■ 
4,64+64-1^4+64+64 -* 320 — 33 == li '^'4.'+ x6 ' " 
: o ^+ '» + « -^gT+JthiJ^ ^gg5^ 4S_ i- '. 



{ 



3-< "5i-;i25t^25+i25 +,25+125 "".ryT" 150 "^ "S 



^. 4 20 . ' 
From thefc ^xAmfUs it plainly appears, that asthe iVi^irpE 
Itrmslvi tfiJEfSfHrr i;irrf«/Vf, the TtaUxqa or £;rrr/j above J^ 

Bfcre4iifcs} thgij^xccjs bciiig always-*—-*^,, whith, i£ we 

^ ,4 *^"^ 4 :' . ' ' 

fuppofe tjic S&ici to be Jnfi/ihel^ coiiami% will become Ufiniutw 

J[f»alty or raitfiei- tiothiiig. As la the laft L^ma • .> 

/ Go^hi^i^^plj^yMJ^LLt may. he taken for the ti^ and perfca 
Svm of all th9 Jfrmi ii\ fuch iviMSniteSeria of Cufcc** 

■/..•• LEMMA.V. • , • .- 

^n Berks ^B^tMiratt^fJoh(ifeRM44re inAr^Jmeitcl Pr^treffhd;, 
begmi^Ug,^abs Cypher^ Sec. sfhfire^ beMnitely contini'dl 
. the Sum. of 41 tbt Term injmb 4 Series, will Be •^'NL\ • 

•The Tmh.of this may be irianifefted by the like Pr^cefi,^ a? 
19 the foieaoingimiw's, aftd'fo on for hxsbetrotuersi, But H 
any one defites«^eth«^ DeimnfirsiioH of theft SMei. he maV 
C/^*fj(»w>;m*efcwithampk( 8atis&ai6ifin Dr.WrfijM's/JaK^" 

. -^'-C^ '.^'^- 78 and 79, ^herein the D«S«)- cdridudes witfr' 
thefe Words : 

** Thus hai 

** Arithmetic^ ^ „^ ^_j,..,^..„ _. ^ 

^*- «[ 3. 4. 5. 6 T«rn& is alM«y8**owT*o 4 of lon^ny'timM 
;.' «»*««««ft» at»d raew Wng w) PreteMe «t . Keafon why 
«. we Ihould then 4<wbt it, in « PrBgteffiowofvy.^. o. ic. ^c. 
« we conclude ;^t fo to >i thflHgfc iuch N^mUt of Tetmib* 
«* fiipposld infinite. 

u '*! ^?^*"» "? * P'ogwfficMi of their Squaws, having iheWd, 

that in 2. a. 4. 5. 6 Terqu, the Aggregate is always more 

« than i of fo many times the gteateft ; and the Excefs al- 

« ways Gicb aliquot Part of the gceatefi, as is denominated 
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^ by iix times the Number of Terms wanting i. (As if the 
«t'Term». be 2, itisf + i; if 3* it is f-l^-V; *if 4> ^^ 
^ tsf + 7V i^$*'M isf + 3^ o^ ^^ nuny-ciHies the grea« 
^ teft Termj tfid fo oiiwatd) we may well coiKlude, (uicre 
* being no Pritcnce of Reaion why to doiibt k in the rcft> 
^ that it will beib, hour many fdevet b^ftktB Number o£ 
^ T^au# And becaufe fuch Excefs^ as, the Niim|)Ori>f Teems 
^^ do increafe, will become infinitely IfmaU /or lefiuthanjguiy 
^ affignable) we conclude (&om the Method of- £x3ttiifHQtis) 
^ thal^ if. the Namber of Terms ^ be fuppos'd infinite, fuch 
^ EkcIs muft be fuppos'd to vaniih, and th^ Aggttgztt of 
^ fuch infinite Progremon fuppos'd equal to f of fo many times 
« ,tbc greateft* r •« 

. ^^ In like manner, having proved . that fuch Progr^on of 
•* Cubes doth (as th^ NunAer of Terms increafe^) approach 
^ infinitely. .iieat to^-^ of (o many times the ^eatej^ and of 
^ Biquadrats to.^, and fo of Surfolids to 4 of fa many time% 
^. the gnpiteftj and fo onwards as we pJeafe to try, (and there' 
^ being no Pretence of Rcafon why to doubt it as to the rdR)- 
^ we may take if is a fufficitot Difcovery, th^t (unjiverfal^) 
^ the Aggregate of fuch infinite Progrcflfion is cquil (or doth 
^ approach infinitely near toi\ich ^ Part of fo many times the 
^ t^eateft, as is, denominsttedbyvthc Exponent (or Number of 
^ ^imenfions) of ftH:h foMien. (i^ is tlut atcot^ng to whic^ 
^ thcProgie(gon,i^madc)iiicfQ*i^by i*nanlelr, oflatenils 
^ f ; pf Squares I,, of Qutt«-ii;\j(^ Bi (oflbma- 

^ ny times the greatfcft) and fo onwards infinitely. 

TtiisDifcourfeof the O^fiferailitboMght cohvei^ toin- 
fi^rr^ fupj)o£iig jip,VJ^Y gjlve,fal9ie.S«ti3fa^on:to the Learner, to 
VW f? h8^*^^- ^ ' ^" ** ^ P^i W^Wis. Aisuoents about the 
T^«h.or$W«.lrff^ >vh4ci,thadtel3tfiefly.'deliiw*d iu the 

• "^ r -.Mc ri^.t..E M:MjbA; .iVIJl /'•'/•- >''}'\ 
. Jf4^y T^o fiercer or Jt4i^0]^^t&^^ AefamNum^ 

. f4s t¥ ^f^^^rm ^f. 4nb Se^tjsd ^ ht(t iht pfi-iterm of'tb» 

^> ^hik S»its : t\fo is thf^Sa^&f^MltihPrirm/m thone ScrQpA 

\tQtke Suwef all the Termf in the Qiber Series^ ^ ';(l2.f,?k.) 
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As in thefe Nwmbersy t 
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3 Or thefe Huiiibtrs 4 

6 12. 

9 36 

12 108 

.324 
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15 

45 

135 

405 
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That is I : 3 : : 21 : 63 And 4:5:: 1456 : 1820 &c. 

_ The Application of thefe 'ttmma^s to Getmetrical Q«*»tilUt^ 
▼iz. to £i»rx, Surperficia, and Solids^ wholly depends upon - 
granting the following Hjpothejcs, 

The Dppotficfesf^ 

i. That every IJne is fiippos'd to conlift or be compos'd of * 
an infinite Series of Equidiftant Fointu 

2. A Surf see (viz. the Area of any Figure J to confift of tn 
Infinite Series of Li»«, either 5/rfJgfo or Crooked^ according fl? 
the Ti^ure requires. • ' . 

^. A 5f//i to confift of an Infinite Series o£ Plains^ or iw^car* 
Jfar/, according as its Ft^ptre requires. ' 

Not that we fuppofe L/»rx, which have really no Bregdib^ • 
can ^11 a i^tfrr or Super fines ; or thatHirmJ, which have not ' 
any Thicknrfsy can conftitute a Solid : But by what we here ' 
call UnfSyave to be uudetftood fmall Paraltelograms (or other 
Sufcrficncs) Infintely narrow, yet fo, as ifhat their Breadths^ bei^g^ 
all taken and put together, muft be j^|^f#/ to.tbefjgicnrthiey.are ^ 

fuppos'd to fill up, ,'...'. ' ir 

And thofe Plains or Surperficies^ which, airehcre laid to Cortflir 
tute a Solidy are to bd undcrftood Infinit'elyThin ; Vet fo, as HfiaC? 
their D^ths or Thickneffes fti&WrK iif ^ hereafter aljo caWi JJiHesy^ 
being 9JI taken cogethcir, muft be equal to iSm. Heigh. ^i.lfiSat 
proposed. 5^/irf. . L ',.. . • 

Now, in .Order to render this HyfotheJU as eafy for a he^trnft. : 
to underftand as I can, I ihall here propofe a very plain 404.> 
familiar Example* ' . . 

Viz. Let us fuppoie any Book to be composed, or made up b£ 
TOO, 200, 500 {jmfgre or lejs) Leaves dt^W R/^er; fiich i~ 
Bufk^ being clofe put together, will hav^ Lengthy Breadth^ ii^d 
Depibpr Tiicknefsy and therefore may C^^ improperly J bccall'd 
a Solid ; and each of its Edges (W»f Evenly cuf) will be a Snper^ 
fiaescompo^*d of a Series of unall Parallelograms, every one of 
their Breadths being only the Edge of a fingje Leaf of Paper i , 
and if we conceive the Ihieknefs of every one of thofe Leaves^ 
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ta be Oviied into lo^ or loo, or looo, €rc. they will thea be- 
come fach a .Srrz^j of Ihfiniteh fmall Linefj. as are (h the tijfo* 
thejb) (kid t^ compofe, or fill up xStferftcles. 

And all t^p Superficies of thofe Infimtely T^in^ or £viied 
Leaves of P-a^r r, will become fuch a ^f r/Vi of FUinSj or Superfi* 
desj as arefaid to conftiture a ^o/zi, m. fuch a50/ii as the Big- 
nels and Figure of that Book. 

Now according to this Idea of IJnesy Superficies ^ aiid, 5o/y/, • 
ouc iiiay*j without the Icaft 'Prejudice to any Demonftrati(fn^ Ad- 
mU QfitKe following Definitions^ and theorems. 

!• The /^rfifV of Squares^ and all other Paralleh^amSyZH 
cop^QC^-d Qr fiiij'dt up wi^ an Infinite Series of Equal £{gfo 

H. The ^»vf of every plain Triangle ^ b composed of ah /»- 
finite Series xiil^Right lines panUlel to its Baje^ and Equally De* 
creafing, until they termyiate in a toint at the vertical An^k. 

nit The Area of a Crcle may be composed either d^ an Infi* 
fi^ttf'S^ies (xt concsnttickoT parallel GrcUs I or of auv J^niHt S^" 
f /V . of Ci^ord Zitf/j taralUl to its DiameUr } or (^ an mw^m^a* 
hhiilif^sSs^t^^cJi SeUiprs. 

W, The ^rr^ of an ElYtffis may be compos'd^ either of an 
I^lnte Series of Or dindtes Rightly- apply d, or of an Infinite 
5Wf j.ofyK^ftrimw parallri to ItsTranfverfe Diameter. 

J^,'Hie Area's pf the Parabola^ and HyperhoUy arc composed 
oE^at^ i]v^^V Series ^ Ordinatfs^ or mjy, alfo becomposd of 
JZ^I^t i^^Vf paral[el. to Aeir i4;kM^ fcc* 

, -j^, A iy/»^ is. a^ Sdil Bpijj contain:* or included • within 
feveral Equal Parallelograms^ having its Bafes or Bnis^E/^^\ 
a/ld^drKlEe ; and it's jgenerally named according to the Figure 
tt%^BMfi^ Thatis^ < 

Vjil, AQihe. (on Sd[tdJHe a Dye) is a frifm bounded or in: 
cFpdcd withv> Si3^ EquaJ 5f Mirrf^Wi^i/w, . ,. 

itVH}. hJaralUlo^^ isztrifm that hath its Sides bounded 
oit included within Four BquiiRitraUeltjgrJsmt^ and Two SfMore 
Bafes or Ends. 

IX A Cylinder Or Solid like the Rolling SfOne. ih a Garden) 

is^only a R(hs;iJ ffijmy having its Safes ox Ends SLptdeStQrcle. 

.-"•'•' ^ XThe 
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X. The SoMiVf of every hrifm is corn|>os'd of an Infinite Sim 
TICS of Eqaal PUms^ parallel and alike lo^bac ot its Bufk. 

3^« Afyrimiii& a 5o/i^ bounded cirinclfidedwiiJhiMfeH/^ral 
.platii Trianghsj fct vtpon any Pafy/^imous Bafe^ bavSngnSi^ir tw- 
^ical kinglet «H meeting together in a Fainu^ caHVl mtVerieJt^ 
«nd takes its Name from the figure otits Dsifrj t/fe. if it hn^ 
,^S^imre S^e, it's call'd a Sfuarefjra^md^ if a Triah^^k Mafi^ 
it's caird a TridngUr Pyramidy &c* 

Xn. A C9;if is only a So2/;iJ Pyramidy which hath been al- 
ready Defind inE»g^-355, *^* 

XIH. The Solidity of evc^y Tyrsmii is cbmpfes-d or corritt- 
tuted of an Infinite Series of Plains^ parallel and alike to th^ 
of its iafcy Equally Decreafing until they texminate in zPomt 
'fit the V^^rtex. 

XIV. A Sphere or Globe. (Viz. a Kail) is a Solid bounded or 
included within one Regular SufcrfieieSj being form'd or Gene- 
rated by tlic Rotation of a Semi^cirUe zhoutiu^Diam^er \{cMlld 
the Axis of the Sphere and its Solidity is comp6s'd or conflituted 
of an infinite Series of Concentrici Circles^ whofe Diameters ^xt 
rhetJterzh'xrf That Cfnrf?i)y which it was forra'd. 

XV. A Spheroid, Cor Bj^g-^ile figure) is a Solid boundc4 
with one Regular Stferficicsj formed ^y thela/ii//a» of a Semi" 
cllipfis about its Tranjverfe Diameter^(calN the Axis of the Spbe* 
r^idj and its Solidity Js conftituted of an Infinite Series of 'Con' 
centric k Circles^ whoft Diameters art the Of din ales of that EU 
fipfis by wluch it was form'd. 

XVI. Tluere is another Sort of a Solid call'dan Ollate Sphe* 
roidy being form'd by the Rotation of an ElUpfo about its<7cr«/v-. 
£^ate Diameter ; and if s like to a flat IClttnfp. 

XVIL If a Semi-parabola be turn'd about its Axis^ .it will 
Form 2L Solid call'd a Parabola Omoid^ being com pos'd or con- 
ftituted of .an /i»/fwixrJi^rifi of Grclesy vfhoft Diameters arc ^ 
Ordinates of the Parabola* ' \ ^ 

X Vllu If a PatdMa ke turn'd .a^out it6 Bajc or greatcft 
Ordindte. it will fotn( ^ Solid call'd z,Pyramidoidy b»t niort 
fcommonly zpar'aboUd S^inJle^ which will^nfee confiitutfed of 
\i\ Inpnite Series joflTirchfy w^hoff* Df^wi^s arc 72;gfer LiW j 
parallel to the Parabola*^ Axis. . . ; , i ' i . . 

XIX, If an Hyperbola bctinn d-aioiK \t& Axis^ it will form 
a 5o/Ji caird an Hyferholick Conoid^ bfeiiigconftitated of fin 
Infinite Series oi(^relcSy vthX^k Diamijeri arc the Or dilates of 
tbft Hyperbola. 

Fff2 XX. Th^ 
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XX. The GiarVi Superficies of all circular Solidi (viz. Cj/iJi- 
derSy Cones^ Spheres^ &c.) arc compos'd of an Infinite Series 6E 
the feriphcries of thofe Grcles which conftitucc th«ir Solidities^ 

Upoa thefe Defiuitions are grounded all the following 7%ro- 
-rfw/ ; and tfaerdbre, if they were diligently compart with 
, their refpcftive FkureSy it muft needs be of ^eat Help to the 
Learner y and would render all that follows very eafy ; where- 
in I ihall begin with what bath been already Demonftrated, by 
Way of introducing the rcft^ 

THEOREMl 

*Ihe Area 9f ^ery Right^lind ParslUlo^amj is Obtain J hj MuU 

tipljiog the Length into its Breadth. 

That is, BD X F5sE the Area of the Parallelogram BDFG. 
By Lemma i. compar'd with jp* ff 

Definition 1. 

Example^ Suppofe 2?D=26 
•AndFB5=p 

Then 26 x 9= 234 the Area. 
Sec Problem i. Jtage^^p. 

THEOREM II. 

The Area of every plain Triangle is Equal to Half the Area of its 

Grcumjcriling Parallelogram. 

BTJ ^ r* jS ' 

That iV, — — . = the Area of^ BCD^ in the following 
figure. 
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Suppofe the Perpendicular CAto be Divided into an fnfi^ 
finite Number of equal Parts^ ^ F C G 

zf the Joints a^ a^ #, &c. "^ 

and through thoie Points there 
were drawn Right Lines paral- 
lel to the BafeBD; viz. h a d^ 
h ady bady &c. Then will 

thofe Iiiir/ be a 5rrm of T^rmvx 
in Arithmetick Pr^efpon^ be- 

jrinningat the Point C, viz. o^ bdj2b J, ^bd^ &c. as is Evi- 
dent by the Kgirr, wherein BD ii the Greateftt^rm —U 
§oA,CA the Mr;w{^rr pf ^Vrnw ssj/. ' ., 
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appl/d to dt^eCfiClejS andiftlliftyf^ ^ 

But f ATI = 5, by Lmm* 2. And 5?= the Trhutelt^t Afts^ 
hrDefinitms. Q.E.D. s '^ 

Exttmple^ Let B D = 2$, andJC ^ ss ^ As above. 
Then-i^Li.= 117. Or V Xp=? ii7,Ortho«25x -:.--:ii7, 
'the 4^ris requ^*(L Sec frMem 3. fo^r 339. 

THEOREM ill 

!Zibf feripherm ofQrclesare m Propmion 9ntH another 4U Air 

Diameters art. "* ' ^^ 

Let the Tertphery qf a Grcle be Divided iAto any Number 
of E^iual Arches^ by SiVfc/ £i»rx drawn » . 

from the Cfiifer, viz. Kaiiu^s) fuppofe 
them 8, as in the Antux^d Fiiurej where- 
in ^4 5 is one of them. Then if through 

any Point in the Radius there be drawn pi . j.. , 

a conceairick or parallel Circltj its feri- \ ^ .-^Ny / J^ 

pbny will alfo be divided into 8 equal 

jArches by thofe Radius's ; one whereof 

will be ai^ and the A Cab will be like 

to A CAB. 

Therefore Ca : ah : : CAi AB. Or Ca :CA:iah:AB 

Confequently aC^r : 2C A::8 abiSAB. 

But2Caz:zda the Diameter of the Circle^ whofe Ffri^JbrM 

IS o if r. 

And 2C-^ ^^DAj the Diameter of the O-fc /f , whofe fmAen 

is 8 ^S. Therefore, ©-f. at by Theorem. Q. £. D^ 

Example. In Chapter 6. Part 3. it was found, that if die IK#» 
meter of a Cfr^/^ be 2. its Periphery will be 6,283 1853, *^- 
£rgo 2 : 6,2<<3i853, &c . : : i : 3,14159265, &c the Art* 
/b^;y of the Grcle whofe Diameter is i. ' 

Corollary^ 

Hence it follows, that becaufe Unity or i. maybe made the 
Firft Term in the Proportion^ therefore 2,14159265, O'c. maf 
be made a conftant OT fettled FaEtor; wnich being Mtdtiplfi 
into any propos'd Diameter^ will produce the Periphery of that 
Circ/tf. 

Note, Infiead of 3,14159265, 8cc. it may he Ju§ciem to Oaht 

' 7/ ' . Oe 
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Or InvfhoU Nu9fAers thtfr^mUn may he^ 
"As yz 22:: Diam : : Fer^bery \Cthefe Numbers 0uiy feme^imd 
Or 1x35355 -• tiidm,zfmf6efyi\ifre^ftm 9ifedin€om.Prii^ice. 

THEOREM Vr. 

The Ares ofary SrS^- 9fd Grdey h Ef mi/ is half the RiHangk 

of toe Radius into its ArcK ^ 

1[lHtk,^^i^-^fheArms€fA€F. 

Demottitratfatu 

Snppofc the Rdiius ^A to be I^ided into an Inftniie Series 
tiBftadi/Unt fAms^ as^^f, j^ &<^ and 
throngb thofe Points there were drawn 
Concentrick ot fsrslkl Arches^ oamIp^ ed^ 
yf^ *c. Ttyn they will be a Series oiArAes 
in Arithmetici ProgreJJion^ b^inning m, the 
torn Cy (^i'fc.o,i,2,3, &c.) at plainlj 
appears by the figure ^ wfaerdn the Greaufi 
Term is AB^=Lj and NtmAer of Terms 
is CA = N. Bat ^NL^S the Sum of 
all the Series y by Lemma 2. And 5= the 
SeSlor*% Area^ by Defiahion 3. Q. E^ D. 

Bxamfle, Let the Radius CA =12. And the Arch AB = 8. 
Theni221?:~48. OrVx83r48. Or -f-x 12=4^. the 
:^/j of the Setlor A CB. 

THEOREM. T. 

'the Area of every Grcle^is E^ml to half the KeElangle of the 

Radius into its Perifhery^ 

"Sm w, according to Archimedes, a Circle is E^val to a RighP' 
angled Triangfey whje Side's containing the Rhjhe Angle^ are 
Efualy one to the Radius y and the other to the Ferim^ter of that 

Qrcle. Pro i. de Dimenfione Circuli. 

•♦ ■ 

The Truth of this Theorenriazy be eaiily deduc'd trom the 
Laft^ thus, if we jQippofe the lafl SeSor to be one Eighth Part 

of a Crdei then it follows, tkit ^^ . ^ ^"f ^A^flKC^ 

wiH be the Area of the whole Circle. 

But 4vf B == half the Circlets Feriffhery ; and C A cp.balf it» 
Diameter. ThtmoxCy C2tc. As fer.Tbeorem.' Q.E.P. 

' Examfky 
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Example, If the Dimeter be Unity, or i. the Beriphtn will 
be 3,14159265, <9'c. by 72>f0rM» 3. ^. 

Then s^ipiU x | = 0,7853981/5, m^ (v o^iSt^^^^fv 
Comma UfeJ will be the ^re* of that 0rcU. 



Scholium. 
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From hence nuunais flow the following Protmitnl^tvtta. ' 

«a^^ttm».-»« S&aK Pw-'w^fr rtritr. the Sum of the Four 
iPlflWWtt* V|»dcs)^/4»j %*rf : w « i;j Area ::5» wrfie 

t ^ertpheryof the Jnjaib^d Qrcle ; To Jtx Area. ' 
,\J^ ^* '^fiPofinS ^,5=i'Z>=the5Ji* 0f-the,%^r«,.K^; 

Then 40=^ the PerimOtr f^mO = th* 4,, - , • -^^-tf ' 

v-tiT^c^^Z'' an<*3,wi6J).=,the 
Jm^i«r^ of the GrJp. ^y, i^trtm 3, 

But 4Z5:p^:: 3,^I6 I':o,7854D^a 
And if iJ=K.r. Theiv 4Z?^4 and^, 

will be 3,1416. * -». 

Then 4 : i : : i ; 0,7854 Crr." As in thfcf *^/f aUve. 
And Irom huncemaj i<» eatfi^y djeduc'dthe foUwKing 21iv«n?»r 

- XHELQRELM Yt . 

7T»f Areai cfafj.e,rclejsre in-Btpo^ioaone t9^ another, As^the 

SfMtes of their SUmeters, f 2. f, 1 2i> 

-.f^'/an^tler'crSr''^ ^ one Cr4 ^d i .=: the PI*. 

wfcilf^*^??'^?*^*' of onedr.% ando^854^* 
^,lr,B*'^1?°^^^*'°**'^<>'''»" above. ^ *^ ^* 

But 0,7854 DD'i Oij%<^U : : D IXU d. Or thus. 

"tk. ^'*«f;'«-» and ^ ~ thcPerfphcry of «»5ther Cfrc/f. 
" ' i ? '^ / ^= i ^ P= ^^6. Area 0/ o». Cirt /f. ■ 
2 « X 5/ SB J 4» sc «fif Area «/ the iaher Circle. 

^^"*4^ . . (per lafilheoremi 

dpsz^a 



Then 
And 

I X _4 
2x4 
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P:f^:D:d. Per Theorem ^. 

^ D d 

jPPstz: ^UA That is, DD # — i/^ 
uDiAiidiia. OtAiaiiDDxdi 



Corollary. 

Hence ft follows that becaufe the Square of t. is I. (viz. 
l.X 1 = 1) and 0,78539816, CTf. Or 0,78^4 is thc^rr^of 
^hc G'^cU Vflioft Dhrmettr is i. flA before) therefore it will be 
i;o>7854 :: Sois the 5f<firre of any D'rc/f'x Dumeter: To 
its ^r4. And becaufe i. is the fhft Term in the froportm^ 
tbefcfose 0,785^ may be made a conftant TaSori which being 
MMplji into tne Sfuste of any propos'd Diameter^ will pro- 
duce the Arcs of that Circle. 

Mote^ 7l!ie F(Nir /j^ Theorems iopUunljJhew the Jitajon of ill 
the ^ommom ^rfrsSlkst Froblemi Aout s. Circle y which^ for the 
le^rntr^s f^ttrther SsnUfsSioHy I have here infcrtcd together; Suf" 
fpfit^ ss tefore^ 

C U ss the Diameter 1 
That ^ ? — the Periphery ? of any propos*d QreU. 
\A=l\iitAr€a J 

Prob. I. Dy bein^yrvenyToiiaiP. 
I : 5,1416 :: D :?. per Theorem 3. 
3,1416 I> = F 

{Suppofe D = 32* Then 3,1416 X 32 = 100,5312 
the Periphery. 



Then 



Example. 



ixampte. 
Thi 



i,. »^. 



Prob. 2. D, if ii^g, il'^^^j To find A. 
3 1 : 0,7854 : : DD : A Per Tbeercm 6. 
V 140,7854 i^jD 2= /< 

Suppofe X)«5s 32- As before. 
DD = 32 X 32 -E 1024. 

r,7854 X 1024 = 804,2496 the Area required. 
Prob. 3. P y being gtven^ TofindD* 



en 

And 



2-5-5 



D=:-^}Or{ 
3,1416^ c. 



becaufe — ^ — = 0,3183 



^,^ therefoic 0.3183 P = ^* 

This beingonly Converfe to the prfi ne eds noEx^ 

L— 8 1. ' ' 2A^2 



■■■ 



2 S' 2 

6 -T 



/ t 



4 ♦ 
For 

ft 

8 



7, 

8 MO 2, 



6 
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8 

i" 



I 



10 



; ' 



II 



IVfli. 4. P, heing ffveh^ Tofini'A. 






=4£_^ O.0i.t642i'P=fDD - - 
^ ^ Or 1,27^ iiisi? z> " ' ' ' ' 



n - A 






0,7854 



•-'I 
_> 



PP 



12 



5^ 



^ O?o,o7p$7>^==^ 



■*«*^^ 



iVoi. 5. /4^ being ffven^ To find V\ 



jOX&C.ll2 
tZ w 2 {13 



Prolf.6.. Ay being nven^ to find F. 

" ^ 0^765/ 

Pa=V I2,<664rf Or P'=y ^ 



-)^>-k 



dht. 



TKeft izx" Frohhmi contain zUxh^J^arieiy that ca&be prO'^ 
pofibditbottt finding the Periphery^ VtMrmUr^ and ArtM^ of any 
CJrr/r."^^ r. - ■■ ,•'••..>•■ .,, • 

. But if it be required to find the^r^i^ of any Segment^ or Part 
of a CfTf/f cut off by a CborJ, that Work I will require a Ei- 
ther Confideration. ^ • 

Firft, A$ to the DdtSy there muA always be given the Dtame* 
icri^ ojr, cithcf tljeftri^fcfry^ or Ana of the Circle^ in ordpr ta 
find, w^JDwHiter. 

Secondly, . T^<er^ pinft alfo be given, either the Chori^ which 
is the Bijrir of the Segment j or the t/f r/i?</ Sine^ which is the 
H^^^oi ^t Sfgmenf. , ' : 

That is, either JBG, or AT^ in the^foHqwing 5cfei»^,'muft 
bt^£iven, that fo the Area of the A BC6 may be found; 

Then lt> d^ldciht.Vty' /fcf K^ftT'f^ ttiit if the ^rfi> of %hc 
A'.^irCG be taken from the ^rr^ ofthe^^or CBAGi^t 
^lewainder will be the Area of the Segment. BA6. 

And if the Area of th^ Segment BAG be taken .from the 
whole Area of the Circle^ the Remainder mU be the ^^4 pf 
lheQdicr^?^W»^DflG^ \ "^ 



Ggg 



«^^^< 



f 



«. MMMrfMV 



^e^il^ ^rtV 



» 




Example in VSriH^t: 
Let thcrcJierifey VA^^i^za in foA^^ 
And Ac wV/S ^i»f A^f^^B. 
Then kVA^BC=gA^i6. 

But D 2? C— D CF=:ogF, ^ ', 

Confequcntly v^ qBC— aCF^Bf. 

Then oy the Doarine of plain TH- 
jiJKKthe.rfrfftfei#« L5C>< m^^ . 

^ found in Degrees ana uVcVnidl Tarts • 

And then it will always hold in this ^ifortion ; 

^^i rt^ dMes Pef^hejy In Degree \ is to Its Plrpteij 
y." 5 mt^M IWiuJicm&ng to the Dimgfifi*Dns ftakcn) :: 
^^J iSo ts tHe ArB) in Decrees (viz. L BCA) : T(| /fe/#«»r 

that is; 366' : 10^,531 2 : : 51 %3 1 : 14,5284 =45-1*. 
then 14,3294^ t6^ 22>,2544 the ArsM ci^ej&fffirf BCAQ> 
And. 1249 X 10= 124^ the Ar^a of .the ABCG. \ 

Their Difference 104,^544= the ^r^^i of the Segm^BAG. 

Otii» Area of isxtv,TSemerU lOBjheo^ 
nfi^tty ir u>by a. fnUrot ihe Sej^enU of a C^^ri^i whdfe iA^iv 
is l7/»7fj, or I. The Confr-uSHon or making of fuch a 7dU U 
«<»^. well laid down in Mr. Bdrik's Boat o£' Oat^kgi Ghaf* 9. 

W^(di1i#0eifornuriathis JPrtWfMk 

.'■• ••'..' 

PROBLEM. 

% iiTitch whffe'Area i> U;*J/>, and its DtM^^ Ht hf Ch^i 
lanes into looo Efual PartSy to find the Segf^m to dnyverfel 
' .'^^"prdpos^ nut ^±ietAh^ 500 &ftWJt E^nd Tart/. 

1. Multiply the vjrfed Sine fio^'d by opoa, alid iSliwS 
t^cfridtS^ from ah IJyitV or 1 . 

. c This KemaiftderyM fliall feck in the CiMinRro/t XfJfr of iW^ 
^tralSine$^(tUAnh)^i^gt^vUei into Vigrees dni (>nte/6»aV 
which being found, lee. its Qhoreh be doubled, and calf dys* 

3. You muft fiftd ihe i!$mf^kdent :Sne t6 ^ ; wfaitb Jf>/^# 
lieingl^Qtld, youxnay call S^ ^nd'tbcn it holds 
d,283i853) 030174532925^— 5( a the f^ipwwrtcfiiry* 

• -^ - . No? 



^tmittm^ 







Now, this Sigmept Wng thus fpoud, if ypu SumTvc Gom 
inlJmtt you h^vf tjhe Q-Jegrne^t, Sec. • 

Not»» i/«w//^^^^ 9,^^; 6^,^ li^^„ y^;^ ;,, /j^ ft^,^ ^^^^^ 

«r /few ProhJemy it very often falls out, that the •Remaider th^e 

Utemtftait mthis Cafe mj Aivwe is, that you make T4»»d^er»tknt 
attewaba Sine the next Gr.eM^, and one with a Sine thekext Left) 
Md in fo dotn^^minefifrf fa h^?v fbe Stgmem re4mr'd hM 
»d petme^n thi StfyUt of thofe Tmpfn-ithmt. .. ; r]:;^-- 
Ejaasle, let H ittrfff'ifofi^ijK corrt&MdeM SesmtMA 

' theverfedSuf^26^f 



•^F«*> 363x9,902=^0,526, and i'^.o,^molj±,li$ 
Arch»jiB\29heinslffi than juft; i$s Ca^ment ifht^i 
which being doubled, IS I23j42:^vi. . , - . 

Then ^174533^=2,154086286 , ' * 

—0,834^456=? 5 IhrSinesiA. > 

6,2831853) 1,315,430686 (o,20op5>5 thcSenmnt. 

aom I make a fetoniWor^ ' 
?<53 being ^Itiplfd with 0,002 is 526. and j ^ 526:^0474 
|t8 jirch is 28%30 being gteater than kift^ and its CoufJemm 
Is 01,70, which being doubled is 123,45*; A. : 

Then 0,0174533^=2,1537372 

. — 0,83484 78 =s5 the Sine o( A. 
6,^31854) 1,3188894 (0,209907 the Si^gment: 
So you fee by thefe Ttipt Ofertftt^nf^ that the Segment is bound" 
sd, and tjis very probable it may be 6,20995. 

But to abbreviate this Large Pattor. and this targe Vhibr, 
I fliaJl here infert Two Tahfett of theni, which wiS He rwdy 
tor Ufe, and ExaB enough too. 



Vivifm. 
6,2832 
1 2,5664 
i8j8495 
?5i»327 

f3,9823 






I 

2 

3 

4 



6 

7 



8 



,0349066 

,06981321 
^872665 

,1221730 
1396263 



,157079^ 



Thus ht Mr. D^ky wl^dl I 

have- here iHferted to fkti^ ' the 

Learner how, fey tfe Help ^ 

thefe two S'l^/r/i', and a T^i*/^ 

aSJNsturdl SineSy k^ jola} eafily 

make vt\'tkl4e ©f Segments^ 

%Thof€ Off fhak bt ftcVv^d far- 

'7. ! tker Dli, *vii^. \vheil | come to 

8 treat oP ' fra^a^ >(WirAtir. 

^ In the mean It^ifne | 

lair down ano^p 



2 
4 

a 

7 

8 



4 •» 



^h 



b4rfact(i 

jMiod, 



% 



t- avi 



Si 



'^2 •Tiiearittnutftiltofamnltf ^'^1 



ToSndthe >motany Sigmin! otaO* TSH ""Oil > 
Urn Jbiirtm, without the Help either of a JWf »f *""' " 
StgMsnli, having the fame T)*u as before in B<gf ^4. 

rR = theA«fiWy or f Di*»(rtfr oFthe giv^i^^Crefr. _ 
FJz. Let^ <I = the D'iffrence between the -verjci Stn^pi Rjiw. 

LC = W/the CStrioEthe &ii»t»l'i M'- 

«6t<«etti.{a^^— xc^,th^.«^*fe.. 

■ ExMtph, Suppofe X=BC —16. i=fC— 10. ^ 
f ^ Bf =^ l^4P* As before. 

•Ha, J +11= 597,3333- ■ * "r/J''35"- '''' = 1 

i 4.)!+ (1=34) 284,0000 (8,352? 

lalUyi 8,3529 X 1249 = 104,3276 the ^rM of thcl 
»K»lB^G,Ai before. f'\^ 

T H E O R E M Vn. , 

jLSliwt^ '^^'^9 *^' A.r^'jofihejrInfirlb'ii Circlet, SftrtFt- 
r^leioerMmstotheAte^'seftheirinJcrih'iEliipJtt. ■ 

fJithfSqintrc of xheDiMteter ef any Circle : httUi 
Jhat is^i Area : : So U the ReSan^U of the Trsnfverfe »ni 

\conjt^iite Dtameten of any Ellifjie to iu Area. 

^ Demotttttatfott. 

Oevnmjaihe any Eilipfa with a Circle j and fuppofc an I>t^' ' 
Nuniber o£ Chord Linei diRWit therein, all parallel to the (J»- | 
iHg«I* Dtameler; asthofc in the annex'd f|gwf j then it will 
fAi CD A J the Diameter of the Orcle: It to CNn) ll" 
. \0,»jw*te Diameter of the BUipfk : : So it (BaB) "^ 
I'Saoriiit the Circle: To (hail iu n/feaiue OrdiMK" 
Clb BlUifi. 

tilxFrt^ertyoftheCrcU 

lartta—aBa 

ttMenydCltieElliUi 

3!k:iTS—TaxTa:aba 

3X:: DBA tat a 

CilBalha 

ztfC::lSa:>ta 

Vit-.-.SaSiiat 

,. rC,tT,iJsc2NC 

: Chori BiitOrimateiai, Ice 





But th|C^ of an Infinhi Series of fuch Char is y ^^#2^ 
•do conft|JPI the Areajoi thtGrcley by Definition 3. 

And^^Mvx'ofthelike ^^nVx of their refpedive OriiWr/^ 
as ( 4 1^ 4o confiitute the EUifp^Areay by Definition 4. 
Th^efore D : i : : CirW«!s Area*: EUififis's ^Atea. by Lemm^ 5« 
BUD U:: D P: D d^ ' Wteice: it follows, ' 

That D D : Grri^s Area: iDdiElBfts Aiwu , Q. E D. 

Confequenitly, As i : is to 0,7854 : :' fo is the ^eSsn^lfy or 
IVoifff} of the Tranjverje, and Conjugate Diameters of any £ll^^ 
: To its ^r^if, 

JBAT^Mij^fcjSuppofe T5-=36.and A?iW-rt6.Thcn 36 x 1^574 
^ And 576 X 0,7854 ss 452,3904 the Jirea of the EU'0s^ 

Coroltaries^ - . . 

1. Hence it is eafy to conceive, that the Sjtare Jtoot pf tte 
HeElangle or froinR of the Tranfverfej 2LndConju^jfte Didmekrs^ 
will be th^iameter of a Cirr/f, whofe ^rf i^ wil Ibe Equal to 
the EUif/TAxeau 

Viz* V 576 = 24 the Diameter of a CVcfc = to the Elli0s^ 

2. Ail Segments of an £//i(5/& and its Circnmfcrihing Grch^ 

(whofe Bafes dre Parallel to the conjugate Diameter ^ and of the 

fame Height J are in Proportion one to another, as their Bafes zrcm 

That is^B a^Bib ah:: Aiea, Segment B NB: KxcsiSegment bNb ; 

Or TS :Nn:: Area Segment B NB: Area Segment b Nb^ 

' THEOREM. VIIL 

Ihe Area of every Ellif^s^ is a mean Proportional between ibe 
Area s of its Grcumfcribing^ and InfcriVd Circles* 

The Truth of this Theorem may be eafily deduced from the 
Laftj for fuppofing D = T5, and 
dssNny as before. Thea it is al*- 
ready prov'd, that DD:Dd:: C/>- 
enmfcrihing 'Orders Area : Ellipfi 
Area. 

1i\stDDtDdz:Dd:dd. 
Therefore, EllipSs Area : Injcnb'd 
Grcle's Area iiDd: dd. 
li^ theorem 6. 

Exampleyl^et TS^ D = 26. and Nns:.dz=zt6: As befoitei'^S:. 
, y^nf>p^ 1296. tind da — 2'i6. « ;. 

- Then 



Ll«*«*« 
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fiMppoCe^v the £//^ Area. Thfin, according to the Zl&fo* 
rrw^ ic will be, pj?^?^'^- 9 A ;. 20116624. 

Confequently, V 204657907401216 ?s. 4K^igo± ap ^# the 
^M ^ the £//iiS/6^ ^ be&ce in AtUfi E^^i^f^e. 

CarolUrj. 

fi^sofli hetice it AUonei, ^t tU Segmsnu of an f?i%& und 
its Injcv^i GrcUy vbofe Bsbs srifsr^Hflli^thi Tr4nfvfrJeDU^^ 
meter, anahsve the iame Height^ are in trofmion one to anoir' 
thcr as the Area's o£ the Elhpfa and Circle are. 

That iSy Ares of Ci^^/^ : -^^^^ o£ Ellipfis : : Segment h Nb 
iSeMentBNR. 

pt^ Nn\7S\i Ares SeffHeifthN hi Ares Segment l^NB. 

THEOREM IX. 

Jfcf 5b//J Cbiif f »^ «f sny fri^ (what Figure focvcr it^ Bafe is 
of> IS obtain d by multtplying the Area of Us Bafe into itf 
Height. 

For IniUncc, a PsrsHelopl^fdon Corffuare fripn) i? corUU« 
tated of an Infinite Series or Equal Sfusres j ^ 

that of its Bafe BA b s being one of the Terms ^ P i I - 
and its Hri^jS/D i?, or G^ the Number of all 
the Terms. 

G)nfequ€ntly, the Area oiBAbsycDB^^ 
the Sum of all the 5fr/rx (by JLemma i.) which 
if the Solidity of the Varallclopipedm VBGA^ 
hy Defnition io« 



• • • 






: < 

' . '" II I ! 



ExsmfUj Sappofe the Side ofthe BaJeBA^ 16 ^ ( 
and the /fW^Itf D 5 ^ 42. j r - •( 

Then will 16 x x6 = 256 be the Area of the : i 

gafe. And 256 X 42 = 10752 the Solid Con^ rf.n,„Mf».„..IJt 
tent ff the ParalUlopipedon DBG A. 

In th|s Manner you may find the Solidity of all regular Foly* 
goniout Pfifru^ wbofe Safes for Ends J are parallel and alike, 
what F!qkQI foever they are of. i 

That is, whether theix Bffes arc Triangles^ Fcntigons, He^a* ' 
|;si^, 6r OS^^m, 8cc / . 

THEOHEM 



' applf d t6 SbpCTtt:ie0-a»^ ®»ittig* 4* f 



' TH fi<)REM X. • , ,. 

Every Pjrap^jia, h the 7bJrd Part «f the iV;/»» thijijath ihetbife- 

^afeanZ Itc^t mth tt. ire. S2.) " •_ ■" .'. 



lafi F^ureJ is one Third of Us drcumjcribing Tr'tfin-^VBGA*'''^ 

■ * • 

2)cmi)fnffrati0ft^ 

TP6t\yix^Jh^jiMi that hath zj^uar'e Safi C^^t^bajg tht M 
ttgurejii cohftitiited of ail In^hite Series ofS^udm^ ivildiW^ifei 




ing the Creatifi Term, (= li) afld ils perpenaitid» tfe^B ^ 
otDB^is the MoJiiferof ift die #«^-( ^7^) ; but ^^ = ^ 

tent ot\th%P^mi nVA^^fVejii^ion 13. - 

^ "^AT^Ui^^ap^ldfe the i?fip6f a ^mUHi^ feefi^sriJW. 
aiid7ijjtri»^fc/, be I^T^ -42. • Theft i6x i6-i 5*56 ^ A^em 

^itiSkfiBxit*. Aftd m^ ±: 3584. Or ^x 42.:a.35S4 

Or tbiis, 2^d; X V tt 3584, is the Solidity oiih^t PyrMnd WA. 

• ^ ^ ' . (^ordlbtry. 

'Fjf^m hmcci il -will he Ea^ to conceive, thai every fytdhui 
|8 f pf it^ Qr^umffrtbing fr^^ what Form foevet it3 ^^ is 
of, vizs whether it besLSfuare^ Trtan^le^ or Penfa^dhy Scdu * ' 

THEOkEiii it i\ 

5r&f SviiitCofit^^ ofmYyt^if»iery is Aimnd hy Mdt'^kfif^ ^H 

Am of i// B^f inU it$ Hei^.\: ^ j^ 



Fb^eteTyfiji^ Cymilirrfe^nly a round 
JH^UBingtJ^ftitiited.of jis> I/^ke Series 
of f^l Gnlesi .that of^ its Sifi or. End te- 
ingone of the TermSy arid its Height LIB is, 
the iViewifr of all the Terms. Therefore the 
jlrea of its Baje BA hting mlt^lyi f^to 
DBf will be its Soliiity^ by Lemma li 
Piz. ItiD'^ BA,^xA n^GA. 
Theii oiySfpb X H*='its 5o/y?/> 







»*•••.., 
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Example^ 
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Example^ Let the Diameter of its Bsje be D =x 16^ and its 
JH^l « — 42. 
Then i : o<»7854 : : 16 x i^ ±s 256 : ^1^0624 the ^rea of 

And 20X9O634 X 42 X7 8444,6208 the j'ofii CofUent of tint 
Cjflinifr D B G A^ 

- Hence it*s evident^ th^t every S^uAve Tarallelcfifeion is to 
its InJcriV^ Cylinder^ As i : is to Q,7854. Or in whdle ATmw- 
%ii as 4<2 : toj55 very near. « - n 

And that all lr//)wj .are in Trofartion to their InJcriVdCjlin^ 
ieri'i as the Areas of thei/ B^/^J are* 

..rr:' r T fi E. O R ^. M XII. r 



Srv^ Skferfif iff of every Itjghi CjflhierJs^l^fffJiiQ theM* 
sngle made pf its Hei£at inii the J?erifnerj of Us Safe. 

. Thai: i$, D BMub'^lydinto xhttenfherj of th^ piamet^B/^ 
wU produce the CsirvcSiffierficiesdE the Xaft Cylfnder DG^A , 

For the Qlinder is conJHttftei of. an infinite Series of l^ual 
Crre*i ; C^ccordin^ to the Ufi Theor.J therefctre iti Om^e, Skperfir 
cies is composed of the terkheriei of thofe Circles^ hj Definj*^ 
iion 20» But the Periphery of its Bafe BAh on^f thcT'ermi^ 
and its Height D j? is the Number -of Terms. Therefore, Crr. 
A^ by Lemma u 

To whidls if there be Added the Are^^s of* both itfe Ends, 
Cor Bafes^ the 5tfW will be the Stferficles o£ the vfrll^le Cylinder. 

Example^ Suppofe the Diameter of its Bii/I? to be i?^ = 16, 
and its Height D -B =i 42 As before. 1' 

Then i t 3>i4i6 : : j6 : 50,2656 the Periphery of its B#/r. 

A^ain^ i : 0,7854:-: 16 X 1652256: 201,0624 the Area 
ofcach End or Baje. 

Then ^,2656 X 42 ^2iiiyi^^2i!heCarife'Sfferjicies. 
Tp which Add 201,0264 X ^ =i 402,1248 both the end.-^^^^^» 

' ' The 550^ — 2515,2800 is the Si^^rfides oS, 

Ae whole Qi/in^fr* 

TH EpREM XIIL 

Every Cone is the Third Tart of a Gyliredei\ having the fame Baje 
with it J and thevr Altitudes EfkaU (k?. iv. 12O 



) ^ttpetfiCfeS^ anil' ^Olftl^^^ 4I7( 



Octtwtrfttatfatu 

The Truth of this Theorem may be eafily conceived by ovUf 
confidering, that a Cone is but a Round fyramidy and therefoi;e 
it mufl needs havie the fanpie Ratio to its Circumfcrthini Cylinitr, 
as the Square Pyramid hath to its Grcumfcribif^g Pardl{el(fifedon^ 
z/h. as I : to 3. However^ ^o make it yet Clearer ^ let it; be 
farther confider'd, That 

Every Jif^t tone is cOnflituted of an Infi- V . , 

nhe Series ^ Circles^ whofe Diameters do con- ^ 

tinually /»fre'/«/> ih^r/Vfez»r/if^ Progrf^o»j be- /|\ . 

ginning at the Vertex or Point V^ the yft-f4 of / 

its Bi/i? J?>< icing the Great eft Term, and its / 

Terpendicnlar Height VC the Number of all the [„ 

Terms ; therefore the Area of the Circle B A / .. 

X f rCwUl be the Sum of all the Series^ by ^ /' ... 
l^emma, j, which is the Co;>/x Solidity^ /^ 

Exampif^ Let the Diameter of its Bif/> be ^^-; — -^ 
B Azzz 16,-and its Hfixl»VG= 42. , 

Then i ? 03,7854 : : .16 x 163= 256 : 201,0624 the ArcdoS the 

ZrWr.t An^^i21£^^^i^ ^ 2814,5736 the Solidity of, th^ 
Coneji VA: Qr thus, 201,0624 )t V' = 28i4,8736>. *^ ' ' 



/ 



/ 



• Corollary* 



ttcnce it follows, that every Square Pyramidis to its Infcrih i 
Conej as i : 0,7854. (Or, as 4^2 : 355.) C^nfcqucntlyy thzt 
all Pjriwiii have rhc fame Ratio to their Infer A' d ConeA ; As the 
-rfrri^/ of their B^/Vx have, 

THEOREM XIV. 

The Q(rve^ '^upej fides of everjRjoht Cone^ is Equal to ^f If the 
Reaanple of the Periphem^ of its Safe i^o the Lehph of z/x 

SiJe. . ^ \\ ;; • - • , . ' - 

I 

« 

The Truth of this Theorem is fel£ evident from the Definnion^ 
of a Cme^ Chap. uPart ^i where it appears, that the Cia^ve Su* 
perficies oi eveiy ^ight Cone (as B r^) is equal to the Area at 
a SeRor of th^t^G^cfe, whofe Radius is the Side of the Q>ne 
CVBj^nd its Arch Equal to the Periphery of the Cone's Bafe. 
(BAS But the AreaQl any Se^or is equal to half the R^an-^ 
ste pf the JUditts into its Arch, by Theorem 4. Therefore, Cc. 

H h h Example, 



'Hftt 






■ h I 



PartT 



■w««ia*i 



BxsmpUj Suppofe^be Lriigtfr of the Cbn^i Side to be r S> 

And the Diameter of its BW>, vi*. B -^ == l6. As 5)efotc* 
• llien will 56,2656 be the Fertphery of its l[iJf/>. 

And 22!!!^i?221*_- 1074,5551, <^f- the C*^' «f *« 

2 

^h i^rhich, if there be Added the Ana of its Baje^ the SmB 
will be the Stferficies of the whole (viz. all tfje) C$ne^ ^ 
Thak is 1074,5553 

4 - 20i,o6S;4 the -rfr^^i of the B#/f. 

Sum, 1 275,6 177 is the total Superficies^ &c 
Notc^ Tibf Truth^ihU Theorem maj hefrtn/d ^m th Cft^ 
deration of the lufft'tpepremj^^dVefi^^^ 

I Scholium. ■ 

Prom the 10th and ijth Theorems may be eafiiy dcduc^ 
fvitxaXThetn-ems for finding Ac fidid Content of any rrff#«» 
br fUr*, either of a Pyramd 01 Cfl^f , cut by d, plain P*r#/W to 
its Bafe. 

Suppofc a Sfuare Pyramid^ as BViA^ to 

s cut by a F/^fn at. 4;i> paraU^l xo-' its 
J?4/!f ^-^, and it were rfequir*d ta find 
ihe Silid!^ of the B-uftum or Part ahAB^ 
Let there be given 

D == BA the 5/ie of the Greater Bafe. 

its^ha the 5/df of the Lfpr, S^/f . 
. Jff 5=CP the PerfeniUcuUy Height. . 




* firft 

Then 
And 

. V ; 

ViZ.lyl 

Andi,3 



D-.^:H::i: 



3 

4 



4~1 

6^Reduc. 



5 

7 



JH 







drrCby th?F<gr& 



ss the whole fyramd B V^' 

iheoren^ 10. 
ii X ^VC-z^ the Pyramd a Vh cut off. ' 

-=: ;= the whole Pyramid BVA» 

jP^^^d 

■ ' r= the Pyramid a Vh. 



51^ — 5 



sstheFrij^K^ ahAB. 



. .DD + Di+i<i!Xffl==theIr«iJ?«;?^ irMft 
WJifcli in Words gives this following T&f «•<«»# x,nxi'£}i 



/ . 



iSmS^B 



appi/d to €«per&fe3ei md 0oiflns^ 419 



T H E O R E M X V. 

Ta the HeBdffi^k of the Srdes of the TwoBafei^ Aid the Sum of 
thnr Siusres ; that Snm bnnj^ Mubtfty'd tnto one Third of the 
Ft$$^m^i Height y will ^e str SoUiny. 

Exmple, Suppofe the Side dt the Gteafer Adfi £ ^ s^ l6t 
And the Side of the Lejfer Safe for Top) ^ ^ ss. 1 2. 
Thtffe^hfCP:=:f. ^- / ^ 

Then lo x ii^sH^Z. l6 )C id=c 25^. and 12'X 12b: 144^ 

Next tp2 + 256 + 144 = 5^2. and ^-Ji^^s ifj6. 

3 ' 
Or 5^ Ttf s: X77(} the Ontent of the Frij^Kivif of a 5*; «4r# 

Pyramid. 

And if it were the like Frufium of a Higit Cone^ it may be 
found by . the fame Theorem. Suppofing D = the Diameter o£ 
the greater Bate, /its the Diameter of the L^/^r, and £/s: the 
^^i&/ of the Frij^tfffif. 

Then being the Sum of all the Sfuares^ which confiitute the 
Tru^vm^ of a Jf lur^ tyrj^mid^ are to the Sum of all the Ctrdei^ 
which confiitute the like frufium of a JUffo Or;if, in the Hatit^^ 
of I : to 0,7854* (or of 45 2 : to 355^) Therefore 
it will be 1 : 0,7854 : J JD Z) 4 ^^ + ^Kr/i^: 0,785401) 
+ 0,785404 4- 0,7854^^ X fH== the D»fVFr«^ii(W. 

That is, in the laA Example, i ;0,7154:: 177^: 1394^704. 
the like Trufium of a Right Cone. 

Or, becaufc ~^ s= 1,273236, C^c. Therefore iti taxf be 

made 1,2732*363^!) D +Di + ii x fWC-atthe fame Frufium^ 




Suppoft 
Then 

2—3 



Ag^in, 
x\x =2 U ^•ji And F— the fhifium. 

2 D.D + DJ+^= ^^-,by7thStcpof theZ^/^ 
3:|iJt;v s=D D — 2Di + At 



F F 

4 -T 3i1iitM=^-^i^jr.OrI)rf+f**'aKg' 

5 X dt6[D<r + i^;c:xH=FthcrFr<i/?ii*i a$AB. 

Hence we have another ea^ I%Mti»*for fiiidiiig tllr fime 
Tfvfm. ' 

Hhh2 THEOREM 



«4i 
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T H E O R. E M , Xyi. 

To the RSsngle of the Sides of the two Safes, Aid one third Psrt 
of the Sfuare of their Difference ; thdt Sum being Mubiply^i 
into the He^ghty will froduce the Solidity. 

Examfle^ Let D s 16. dzi 12. and Hs 9.' As beforcw 

And ip2+ 5.3333 =^«P7,?333- ^ ^ j, ^ 
Laftly, I97>3|33 X 9= I775i?997 ^1^ Soltdityvt the Frif/fuMf 
of the Square fjramiL Aa before. 

And 5,8ip68) i775>9997 (i394j87> ^^* ^Ke like Jt^/kjw of 

a K^t Cone. As before. 

Ether of the two laft Theorems Chein^ Highly Jfflfd) will 
produce the true Solid Content of all Frufiums pf any kind of ^* 
ramidsy that are Intercepted between two parallel and alike tldins 
or ^4(/>i* As above. 

.'But if fucihFrtf/?H«fj arc cut through the Extremities of both 
74/f J by a Diagonal Plain f if j A bin ^ 

the Annexed Figure) into two Parts, ^ ■■■ ' 

;rfii by and .4 « t. caird «oo/i ; Then / / 

the Solidity of thofe Hoofs is ufually / / 

found by t5mrfiA[5 the miadleTfrwDi / /• j 
oi the ^>£iuation DD + D i + i ^ / ^ 
into two Parts, and Adding one of / ' 
tfeofc Parts to the iSfianr^ of each 5^/r. 4 Jj 

Thus, DD + 1 Di: X 4. H = the Gr^^^ Hoof J B b. 
And i J + f Di : X -f H == the JLf/^r HoofAab. of the 
Truflwu of any /f «i»r^ fyramid. 

Then 3^197) DP + f DJ: x H(= the Grr-r/^r Hm/ of a Ciir. 
And 3,8 197) d i + 1 Di : X i? (= the Lr/f r Hod/, Sec. 

Thefe are the Theorems made ufe of by Mr. )Darf in his 
Boai( of GaHgin^y and are pretty . near the Truth, but not ca- 
adly fo ; for uiey give the Solidity of the upper Hoof Aa b 
a fmall Matter too big, and the Lower Hoof AShzs much 
too little. 

Now, in order to re^fy that fmall Errocf. I'iball here 
propofe tl^e two following Theorems^ which come very ntar 
the Trntlfj and are more eafily perfordi'd than tboic Jj^pos'd 
hvtkc&tAiitpreg!on^ibi:iiooi. ^ 



appiy'd to ftopecficieg; ana ^fooijai^ 




■aa^p^fw 



S^ndly. 4^4- iDd-^d^-Vi^j-H wiU giyc .^h^ 
Soliiity of tM Lf/er //((«>/ ^ ^ A^ of the Fndhm of any «S^ii«rv 
Pyramid. . * ' ' 

And for the like Hoofs of the Frufium of any UtiUCoHK it 
willbe -^ * . ^^^^ 

And 3>8i?7)di + fD4-J-d— I):^.f A(ip,theZ>/rri^^^^ 

.^ l^t^Inordit to avoidmMny Words mthefoUovom^Demonfirj^ 
Hons^ let © ^u/fj^ /f«i)f Onle in general; and if any two icffpr^ 
he joined, to iV, /fctfj, Q)BA^ Sec. it then denotes the Afca ofjiiA 
^ Grcle asjhoje two Letters refrejent the Radius of. 

THE ORE M XVIL i : ^ 

The Svferfieifs ofevery^Sphm^ox Globe) ?i E^uatto Tout "timet 

the Area of its GteateJ CircU. 

That b, of a Or/rw&ofie DiamHer is the /^xuof the^Srr^y 

2>emonffratl0m 

\i any Semirttrcle (as. ATGSJ be ^«r»'J or M«^'i about its 
toiameterCTS} it will tif^/^S^r a 5o/ii 5aij caird a Sfbere^^iddk 
Vfill ht Conflituted o( zn Ji^finite Series ^ - '' 

^i Concentrick ox paralldOrcles^ whofc 
Diameters are Chords^ viz« Qal. Qed. 
Q e fyScQ. hf Definition i^. • 

Confequently, the Superficies of the 
J^here will be composed of the Perifhe^ 
Ties of thofe Grcles which oonAitute its 
Solidity. By Definition 20. 

Let D =3 75, the ^;w/ of atty 5/6f rr. 
Then, according td the Property of a 
CSrr/r, it 

will bell 
T^t is, 2 
Therefore 3 




Aml,{ 



5 



D^Thy^rh^Uah 
DyLfb-r^uTb^U^i . 

D^Td=DeT ^ 



Hence 



4&I Thtt W0gismii\i 9^ tmOit^ _ PartV 

Utncc iSt^ eiident, that the Sm^i Q^T n <?T . OyT^^, ^* 
arc in the fame Ratio with Tt, T di T/, &<:• W:3?. in Aritb^ 
m^khijmffion. Whence it follows, that fhi O i>T^ die 
5!M C^ tlT the Cinlfs Peripheries between T and hj 

And © f T = the 5»w of all the Qrcle's Ferifheries between 

Tand^, &c^ 

Confequcntly, that the © ^T= the Sum of all the Gr^y'i^ 
ftr^heries incladed between ^and C* That is, © ^T = die 
SuperfiAet of the Stnti-Jfhire. 

Mihtcxi£tQAC'\'U'tC'i:ztlAr,2nii[:]iACt^diCC. 

Thsrefote QAT^ 2Q)ACi% thtSttfferficies of the tymf-^^e. 

COnfeqaently, 40 A C will be the Superficies of the wfaofe 

Exsmfhy Suppofe tJie Axis TSzszDzs 1 6. Then DD = 256. 
And I : Ot7854 : ^256 : 201,0624 =s ^ AC For f !> = ^C 
Theii 2011O6.24 X 4 s 804,2490 the Supjeifcks of (be whole 

Or, becaufe 5,1^415 is four times 0*7654, therefore it will 
^Iwm be I : ))I4 16:: DZ7: ^,1416^; the Si^erfciet of 
the ^here (as before) and it's equal td the G^rt/^ Superficies of 
a U/^fcf Cylindefy whafe Diameser zn&ffei^ht are each ss D the 
^ATI J of the Sphere. 

Fbi 3.i4i6j>==^ithe Periphery of the Cytiruler'iBafe^ M& that 
ilf s/^/yi with Dits ^rig*/, will be 3,i4i6Dl> the Curve 5»- 
ferficiesofthtCyHnder^hyThcor. 12. - - 

And if to this, there be Added the j4r#i^ of its Two Baf^s. (or 
Ends) viz. i,57o8DD. Then it is evident, that theiVhote 
Superficies of the Cylinder will be to that of the Sfltere^ iathe 
proportion of 3 to 2, 

Schhlivm. 

Prom the Method here us*d in peoying the Jaft 7%^0r#»y,. it will 
beeafytafind th6 curve Superfictcs oi znj Segweat 01 Part ti 
a Sphere^ that is On ofb^f a K/^br Line or P?ii;» ; t/iij. fuch fts> 
the^r^wrwf ^Twin the laft ^iJi-Wf, wjiofe Curve Superficies 
is QaTy (as above.) Therefore Ibecatfjfe D ^ + D^i* ;?= O'^'^^} 
it win be ©^ t-t; QTbzz: the Curve ^ SufOfficies of that iijj* 
Wf;2/*. • ' * ^ ' \ . 

But if the Axis TSy and Hejghi T h otj:he5^i«fi}f ategiven 
then it will be T5 X Xi = D ^ A as in the third 5^^ above 
,Vj?lucb gives this Proportion or Theorem^ 

yiz. 






idmi^citfi 



To which if there be ^dif^the^rwof the Segment', B*A 
the ^-aw will be the Superjlaes of the whole ^f^wf^r. '' * 

. .; ,:., THEOREM Xiriij. .' ; ; 

Thatis,ofaCj/^«rffr, whofe Hehht znd DiamUrl^L Sir. 
are eadi Equal to the Jxti of the $here,- ^ ^^ ^ ^^ 

Ac<^rdiM to th? Work in the J»ft Tlmrem. ife atiBMM ifci*.' 

&»//(%'0tt<»ei5(>Vf^an4that O-^T, 
d ' Ji P J? ^^ fe. :^« a i'flrw/ of Twjj^x 

the w^C^ T^r*, ao4 IC thtHupA^ jtL 
0* T(pmj., Therefore ©^ T X I TC A 
= the jfew of all the Ser'ies. ' 
/*r Lemma 2. 

And becaufe n^T—. nU-s £34^ 

?'J?5'*L*" '^ ^rithmml Progrcjfion-,. QTC being t^e 
^/ t. X - i L — the 5«»^ of alj thaf Serm^ ■ptt Lcnpfia, », , . 

Agkirif © rfe f 7ic= 0,78$^^^ 

Confequpntiy,' 0S26I8DDD it a =o,«36D2?Dwill bethe/b/ii . 
G»»/M/-ofthe whole ijfrJfrf, which is Equal to i of the CvUn- 
der^ -w*0fe Diameter of its: JSW/fiftod HeLht.^ !>. . - • • . 

For 0,^8^t)DD^tlitSBli4h, of ^hcCy;*i.^, by. T/!>«hi& 

Therefisrc, e^f. as by Tbeor. " 

Example^ 
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^xsmple^ Sappofe the Axis D =: t6. then DPP ^ ^096^ 
and t : 0^5236 r : 4096 : 2144^56 the-SWti GutUnt ot that 

t. Hence it appears, that the ^^/ii Content of evety Sfhert 
is Equal to its Superficies Multiply d into one iixth Part of its 
j^is» 

' For its S^erficies is jjj^iSDDy by Theorem 17. 
But 3,i4i6PP X ^P =s:0,5236DPPthe/o/;iCi>iii^»f^asbcfore. 

2. And hence it is alfo £vident|^that 'diere is the like Ratio 
or Habitude between theCube and its Injcrih'd Sphere^ as is be- 
tween the Sfuare afKtits Infcrib*d Qrcte. And that is, As the 
Superficies ot any Orfc: Is to the Super ficies of* its Infcrib'd 




Scholium. ' 

From the Pr<^o/of this Theoremylt will be eafy to deduce or 
^ife Tl begems for finding tjic Solid Content of any frufium or 
S^pmcnt of a Sphere ; as aTm in the laft Figure. ^ 
' ror wc there fuppofe the Segment uTm to be Confituted o£ 
TtCk Infinite Series of Ctrcles^ which have the fame H^tio with all 
thofe Orcles that GtHptute the Semi'-Jphere, .,,.,/. 

Therefore it follows, that © i^/ X |T^:— '©^^Tx -f Tt 
will be the5r«w of all the Circles intercepted betwceii T and K 
Confequcntly ic wiH be the SoMty cjf that Seffnent^ . : 

And bccaufc Q ah-^ uTb = 'n.^Ti Therefore, 

(^ab-^-QTb '^^Tb ; — Q^Trx ^ t = the faitfe Solidity. 
hete=aby, half the Segments Baje ;^ h,z:^Tb^ its Height f and 
5=s the Solidity of the Segment or Trufitm. 

Thcii © « i= 3,i4i6rf • and ©7 5= 3,i4i6&6i 

2 • 3 

which being redUett, will become jfcfr-Jr ^^^ ^ ^jS^S^ ^^ SL 
0^.1,909855) 3rrA + fcfeH =^5. Foro 5236) 1,0000 (1,909855 
which IS one Jheoirem tor nndipg the Frupums Sohdityi^ 

'' . * Note, 



<^snmar^MM«Mg|i 



7 app):^'xl;ta;ia(upetft}U0ificldo{Ql]er^ 42$ 



iWffy Hete 1^ fuppofe the Heiiht of the Seiment^ irid tife 
DiJi^eHnr c& its BWir Ho te given r^ilfif the if^-ii of tlk 5/fcf^>^ 
and the Height lot the S^meni be gireli ;ithei1 pott^j^ tijtz 
tbc Sf here's Axis, j!;=: tli Segment's Height, and c as betbre^ 
it wittbeLl?.;— *xfr:a:rr..^yiz. DM— 'fe^s^rrj ' -£. .jz.-r 
Therefore ^Dhh-^jihhhzzi^cch'^Jfhk 
£onfequ. 3Dfcfc — 2'hhhy, 0,5236 3= 5 the frftfiim^s SoltHtyl 
Or i^popS^) 2Dh'hr-2Mh/(kzS: AsibcFore. 
Which is a fccond Tjbror^^i for finding the fame Frfj?KW / 




And if it be requic'd to. fiud the AAHU Tart amNK^ ufual« 
ly caird the Middle Zone oi ^^ Sphere ; T 

Thw, becaufe it i?;;f5g8?lFi4V'^t9^ 
^mzsiNK^ or whicfi*'Is* ail one, that , 
> C=rCB; therefore it is 'plaSn, that I 
If Imce^ the Segmen)'aT^ be takfen. 
from' the Solility of the whole i^fcrrr, . 
there will Remain the Middle Zone 

^t becaufe that Work is | little 
troubiefome, I ihall hefe ihew who 
to rfife iTfc^Wfw for the doing it, 

Firft, Becaufe A Ct^yC^eCtz^CzsLTC. Therefore 
it will be D^C— D t/=nj/. D^C— aCi-rD^^* 

Heic^ccaufe Q /^C. ZXAC^U^Cy Sec. arc a Serin of 
E^mIs^ an4 C* the Number oi all the Tirr^J ; therefore D^-C 
>cCi ac tiie Sum «f all that 5fn>x, by Lemma i. 

And n Cf. pCd .Q Cb. &c. being a Series of Sfu^res^ 
whofe K<^ are inArithmeltck Vrogrejjhin^ begihning al the Center 
OP hint (7, triz. o, C/, C rf, Cb^ &c. wherein the Greateft Term 
is a C*, and Number ,oi Terms is Ch. ^rgn aCb'>CjCb;=z 
the Sum btzll the Slerics^ by Lemma 3. . 

Confcqliently, the © /^ C x Ct : -;- © C* X r ^'^ = *€5 ^^w 
of all th% Series Qyf. Q)ed . Qa ^,Scc. which do conftitute 
the SolMtj of the half Zone am AG. ' ■ 

And becaufe D^^—Df^'-^ra^t- i^«^©-^C--©iiJ==©C%, 

Coi(f. ©^CxCi :- Q^g +G^^'^^f ^ ^©^ C+0^A • Xfa 

" ' * • 3' « ■ • * ** • 

liiH be xht* Solidity of the half Zone. 

Thtn.(b).4C= 0,7^41)1? . Q,4ftc=jD,7854*^, t* And if 
we turn the co*niaion Rffdr b;78^/f Ihtalhc Divtjir J^ZTi'^^ 

. v.. . --lil** ' 1" - afld 



^ 



) t 



"^ TlettitHMflfcfcrflllftltttll PtotV 



■woi iken oduTrMrdf thR Dhnhr. viz. 3^1^ <A iffirr t» 
vitt fMd«« tWft foU«<dng TftMrvw. 

THEOREM XX. 

^ircs sre im frof^rthm one to snother^ ss the Cubes of their 

DUmefert, (18. e. 12.) 

DnuonllittKatu 

/ Sopjpbfc Dstbe DUmeter or j4xis of znj Sfbere. and rf = 
' -rite Di^fmeter of anoth^ Sfhere^ cicfaer Grester or ie/rr. , 

Then 4$ o,5234UDEfD— the A/iai/y of oac ij^ft^rf, aad 
• o,5236iHd-= the Solidity of the odicr ^hfrf, by IfcrorrtP 18. 
^But DUD : A/i ; : Oy^2^6DDD : 0,5236^^^ Q- E- D« 

x' THEPJIEM. XXL 

2T!?f 5a/ii Ci;>/f »t of every Sfheroii is Efu0l to "Two Thirds of its 

' -_Ctrci0rfcr'J;i3^Cflimler. 

Sttppore the Ti£m-gJ^T»SN\n the Annexed Scheme^ td rc- 
fset^m % Spheriod^ ftwm d by the Rotation of iA\e Senn-eirfjs 
tNS about its Ir^injvtrje Axis TSj (as by Definition ^.) 

JUt D 9s X 5 the Length of the Sfheroii^ and the ^itii ^ 
.ic3 <jircMmfcrihm^g Sphere. . And d s= A^ ;i the Diam^er of the 

Greatffl Circle pf the 5jftfa^-^i. 

Then bccaufe nTC:DA^«C::n^i:a^^ tyilf^ 2. valheor^j. 

jr^«xefQrc;itwiUbe>Pi)jLJ</:: Q/^t: Q^i v.QAk : ©4*,Jfcc. 

Bflt tlic .y«w of an Infinite Series of 

(uch Circles 2is Q^b, (wha/e Diameters 

0re Chords) do conAitute \\itSdidilfi£ 

the Sphere^ (as before ^Ibeorem 18.) 
JUvd the ^jwftr dfao ;&i/Esf^ 5mf j of fuch : 

Circles^ 7LS Qaby (viz, wftj/f Dismeters ; 

4irf Ordtntites of the Elitpjfs) do conftirui^ ' 

the WiVi/^ of the 5^i»roii^ by Defim^ 

fton 15. ^ 

•:;: the Sa^iHty d[ the Sph&oiL by £^;ki)»4 ^« 

Bflt 




^^mrntmrnemt 



apply'd to ^iperOf^Qe^ and flpUW. 4?7 



and Hti^f^Hy htTUm^ix. Q.E.EV : - - 

Now lioia tU» |V||Mrtf4« UtMrccfi tiic Sf/h^re-^xA i^Xnfmbcd 
Spheroidj it will be very eafy to deduce TbcoremtfoK^f^^V^^n 
Solid dnttnt^ «ith€f of the S^gmm nt MidUeZitA oi tiqi'^r- 
rtudj^ b%vyig the fame Height with that of the^ibrrf. 

rji^fke SoUdiiy of the whoh'JS^b^n ; i id ^fy ^oUffitf fipkf 
For iwlflfle ^heroidiSo Uanf fmrf Oif^hiirr : To^R/Ri 
lP4rt of the S^iaXy ty Chnvnfi^Xo tfntm 6^ . .... 
M for Inffaince, Suppofe ij( wore rp(iu^*d jtp fiadt)if ^ilSUe 
Zone of any Spheroid. • . :^ \ . . i « 

^et DczzTS^ and (lsiV;»^ ^s. ^^l^Q^e ;;,'apd If'tp^^Zf^Ar^* 
,W|t^, as iJ^Tbwem ip. Aiidle^ C;5;^^#vt : .% \ -*, . j 

^ the AUdite Zone of the , Spheroid. t ■ ;. ,c -^ 

' '' ' ^xdd '' " •'•" '^ 

Again^ DO ://^::jr^:rc. Ther^foie^yj^^Bt^c^ .j 1 

Confcqucntly.-rrrr-x -5 — 2=-= — X Hi Which hcing 
^ ^*I3D ^ 3,8;97 3^?97 . 

taken inAead of -"-s -^ there will ar^fc jhis Foilowing 

3,8ip7i)D ♦ . : i? 

THEOEEM Xm{p^ 'H^*tpf the ^m' 

bein^ th^ i^r| &i|^e with "iheorem ip* * 

Note, /» /bf fdme Msnncr yov m/iy Raife Theorems forfin^n^ 
the Segment of a Sfheroid^ cit if either ipf' /W EmdSy *cu , . ': 

T H E O REM :5^ni. / 

The Area of ever j, Paralold is E^ual to Two Thirds of its 

A.<*:.''\:. '^. GreumfirUji^ PsraHeiog^dw. .-{ 

I^t theFt5«rf 5-rfB reprcfent half i^i^irf^/^ 5 maicc JDf 
parallel to the -^;ir/x SA, and 5 d parallel to the Semi^ordi^ 
nnteAB. And fiippoTe J4 io %tViii4f& Into an /;ij!uVr 



mmaBtaabA 



prnt^- 



A' 



SerksiolE^mdifisHtFo'wtr^ sis /^^j^, *, &c; and feoia dibfc 
pM»/j imagine a Series x^fPdrdlklLinH^^z^fmy^^^^hf^icc. 
ko toiiieh «ke CWrtv otthtRtrshU, and Ot^et the S^mr-trdimftes 

-Tlilgn«9coffding'k> t]i% JVflj^irf^r of the Pjf^j^/^ it vHM 

ht^" i\SA:a^B:t':Se:nfn' 



1 4- , 






• • f Thcfcforc altcmatdfit will be ' 




i^"_ ". 



In thcfc;^^(>r/7o»ri3^*w,*n^», D yX &<J*2|rc a 5frf(fi of 
Bj^il*/^ rwhbie< \R«>f j^ 5^ r^>, ,i\<?, &c. arc' in Arithmetick 
<!<<5^#?«r^cgiflj5trtf% X And btoiufe thte />*/i^i 

*/> i^^fj^y Src/have the* lime //?4^(ijy- therefore they are as 
^h a 5fnfi oiSpfJ^cSy wherein ifS Is xht'GriatcfiTef-M^ and 
S" i the. JViflwi'frpC T«fiflR il . ^ • V. 7, : : : ^. . f ; ;I ^. : ; .\ 

Conffcquently — r^- =: the Sum of Ifi thofe Z^Vir x, by Lemma 3. 

IbatSA'^ABTniBy.Sd. Thewj^r^ j— r - — = the Sum 

of all that 5rwVj of Lmes 5 but aJl rtiorp«L/;i«^ do ConftUuie the 
;»tf0etf of the SewirP^rabola's C^mflmcn^y viz. the Area of what 
Wsjljf the JR^r4ti?/f,^^^ Wants ofrojiipl^wg or filBIl^ dpFthe 
faralUlozram SdA B. * . . . , 

Wbcwf6fc i'-^X.^S:— f5^X^*B = — <^-^^^ will be 

the Area dE h^Fthii.PdraMd SAB- / • 

Confequcntly, j-SAycbB. will be' the Area of the whole 
Parabola bSB. ••"Q/E.D. * >t O H H . 

Exawfle, Suppofe the J?<r^ or GrtA^fkOf'^tnate of a Parab$la 
to be if s: 24. and its intercepted Diameter or ^at/j be 5!/^sr 32. 
Then 2 SA^ b B;am)>^.^a^!:i^yff^jud 3) 1584 (528 the 
hA^^of thatP^r^^^. i.'. . ,^pi HV. ' 
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THEOREM XXIV.' 



Ev^rjfjtrabolkk CmtiU Eftf^l 10 QHt HalfofiuGrcumfcribing 

Cylinder* 



^mmtft 



::*i 



apply ^m;iRS«^fijjftl»TOd i^ngi^ 



^2' 



^' If mf Sem^ViirAoU (^i tSAJht turned <» mov'd about its 

Axis^ iSA) it willforin a Solid Fsrsbolkk ti^mdy conftiiatcd of 

an Infinite Series of Circle^ viz. ©fci^ <3/I?i (S^>,*c^by P|^Jl,I^^ 

Now, according to the Property of tvcqr t^^Ms^ it will 

be, SAIL'S:: AS: - ==JL, thciif/iw 22r&«ni 

Here S «K L> 5 <» x L, ^j y JL, &:c. ' ' 

are » ^mq of Termt in Anthn^tick frt^ejr _'„ 
Jfo«. ' Th<Arcfore d ^ ^, D jT^i b ^ y ,&c are" 
alfoaifr/exof Ifrm i» .die fame fr<5gr^,, 'Y'V."."»¥.K«i.\ 
>», , beeuining at tHe fti»,/. 5 wherein ,'b ' . j i — ^B 
D ^'^< IS the Greattfl HrrM. aiM 5l«*-tTie ^ ■"••-??— ''*^'- ' 
iVi.»»>«foEaJl;the(ffrw.' Therefore' CJjrfff^^S^ *!,t1te'*i 
of all the Serufy by l/eyvnMi su^v, •• , • •, . - i. t ^ •» 
. Confequeiwly, ® /f Rx ^^/*T5..tht iW of *» tlw SitW^ 

©**» ©A 0^J'> &c. which do conftimte tho^(|ffJ»4 rf 
theOitaid. . ^,. , , . ,. ^ •' 

Aiid putting D » fi^i^, afn(!«4r 5^. 
•^men,apfe4DB>x^f »=r^55;jp2)Di!>ffl wiU be the(.5iil 
C?«/«/ oftheC«*«rij^-MrbM»'M'juft h^f'thi'CJ/iWfr, wBofe 
5*/*= P, and flw^fc* = H See Theozem ii. Q. E.D. 
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This being underffood^ it wH be eajfto IUifezJhe<>remf< 
the Height of the whole Conoid. 



f,^%k:^.fff:^ 



— ^ -A 4li««(hfc StBJity 9^ the 






* t" * 11 " >' '\ ■ ' 1 '' ■^•-. «;\t. 

whole^ uwo/rf* , * 






vonf^. 
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i ''the 5i>/J<C5f 6f the Tntfirum. 
ih-i^f'.ZIiABvip-.Qba 
^h-^-p'.QAB'.'.f'.Qha ' ■ „ 
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LetD^WS, 31 before, and i^xzhd the Diamtler of 

the £<rt cat ojf. Then we fluU have iliis fbllowiug 

THK»LEK1XXV.{ SlS5^''*t?'4?2%\^.= "" 

Ori" — jt_i jtfc'—thc F'Hpaw. For^ijz/) I,0000 (35 2,'S4^4 

, *■ ^54°4 '. ' 

'Andbecaufe-2j54<4 + -'^j^^'3i8l'j>fi. ^Therefore i| may 
t« Bude 3yBi96)Di) + <ia: X JH^tht ferae FosJwO,, ate 

Jtme Vivijcr fotih thoje M ihe Trofitma tf Pyrsmidt. Arc toitl hfjl 
^ffitit'fmhi* »itf viz. nhen fhcy sU time u he a/ifiya is h-s9i» 

. THE OR£M. OCXVP, ' 

jBytry,^diSrk.Sfvui!e (QrPynA*tIoid),H Bfi^U- Si^hi 
,1.1, . fifif ex^.i^ in f jrtiaiiforiUjig Of lUim •' '■ 

"'^/' ^ ^ ■ 3petnonttr^t(pn* /,, 

preMtfB Or^dje, b ^B^. k will fer* a Solid calird * JUr^ici 

'Ai.ByDfPflirtJiilS.".*'' .. ; , ,1, ,,, 1 ..- ,, ... 

' Let usTuppofe theX.!!)(;Y^if^n}^V^«4^f^'^ MitTheo- 
Htm :i^,Jbcn^itix^a\rt3.dy been ■pnv'd^iiaxt'^ Un** f m^ 
£ii,hpSc^.jiT%zScririofSiuarfi whofe KfOff .are in j^nih- 
metici Pr»greffioa. Confequently, their Squsrci, ^\i^ f "** 
ai»,b'j/, &V- wJH.bca Wj^.,,.. . ^.^'-- ^ .- - , 

ot BifH*rfr*M, whole Tio'oti witWie 
in-A'-'rihrnHici ffoff'-fjjivn^vi'^i^ . ;> 
being ppcmis'5, *e may proceed^ 
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I ©• 2 
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.In tlifcrec/ffwiiiiawjjthc a5^>ja^-^, faS^bcingaS'w* 
oi. E^uals^ iB(nd :^ J the Nstmhr of w thl^ Tirm$i tbece£Mf it 
will be n*5^ ycAB = tht Sttm of the SmVx, by Jtr?mr4 1. 

wherein SA is the QmUefi Term^ arid ^ ^ the Mfw^trr of sdl 

-H. -r Ti: r iSAY:»A%An ' ^QSAMjIB .,^ 
tk^ l^rm. . Tb^refcrc ti ■ ■■ , ^ s ■ ' ■ ."^ '■■ ■«■ wait 



he the 3m'w of all that Serksj by Lnw«rif J. . ^ . * ' 

f* An4the p/w. D^^v.O *^,&cwiHbca5crwof7Vnwf 
in the72i#//VoF ^Af^J^frx, a&above^ Q d S ns Q 5 ^ b^0{ $Hf 
Cri4$ufi Tfpifyy and A^Btite Nwntcr, o£ ^il the 3W|W; 

therefore it will be P^^^^^ _ the Sum of ail the 5^rif/, 
by Lemma 5. * 

Whence u follows,tbajt qSA^^AB =—5 \^=^ 

::a^e Sf/wbf all the S/rir j of Q jim^ Q ? ^j D p ^> &c. 

That 183 ?P-^-^^^f^ tt the Sim 6f Ml the Series of 

Confequfently* ~ • 2= the Sum of all the 5^r/*i of 

<^ MTir « i0^ e.Qpy. 9sc which doconftitute the SoUdhy of half 
riie5/i«dirrt4«*of 5;^^. : • 

Tberctoxc, putting D^tSA, and H^iAB (viz. *^ J?) 
it willbeA+i888Z>DH=the .W/^jf of the whole Pardboltci 
^'mdie iSB^ being 4 of ojS'^^UDH the i'o/iJ/'/j of it$ 
C^kmjcribtn^ Cylinder. Q, E. D. 

- From hfejcc we may alfo Raife a ^heQrem for finding the 
Trujlrtfn SApy of the laft Ttgyire. 

For QSA being the Great eft Term^ Ofytht he aft Term^ 
and Ay the Number of all the Trrwi or Circles included be- 
tweeiY^andj. ^ * 

n SA^-^^—^ — =• -r — ^ • X^v = 2 the5tt/7r 

.3 ^ ' 

of all the&r/rr nSA^nma^ n^»> D/'> 



Therefor^ '^ 




IX 3I2 3n5-^— 25^xi/ 4.1^:x.>/js:32 
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i^aSA^iSAYif^ 



4 

5 



3 D *^ jfc 
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5 ""^Jf 

5i«^ of all the Series of o5y< • md. nr s Qpf 
do confiitate the Solidity (£ the fi^uftum SApj • Ti 
patting D = 2SA^ as before, C?= 2/^ x = 2^, and H=y^> 
ft will be i,57o8D2> + o,7^54C3C— o,3i4i6x;r : X f H— 
the Fhi/wn 5-^. And if we make L^ 2^^ . , 

Then i.^T^lM) +0,7854 CC—o,«4i6Ar;c: xfi =*« 
PoivM^ of chat FrujtmH^ being the Midi^ Zonf • And by xmt^ 
ing thefc FaHors into one common Divtjorj as in the Frtf^«f 
of the dhVti at thenrem 25. P^i^e 430* there will arife this 
following Tbiprewu 

THcnp YYVif *^T 3>8J96) 2DD + CC— o^rAT : x t (= 
THKJR. XXVII. I ^^ J5j^^^ 2ai^ ^^ ^ R,r#fco/W 5/ij^/^. 

It may be here expeded that I Ihould now proceed to Ihew 
how the Ares of any HyferboUyZnd the Contents' o{ fuchSollis 
as maybe form'd by the "Rotation of that F!^»r/ about its Axis^ 
Arc may be found; But becauTe thofe Things cannot be 
exadly perform'd by any certdtn or fettled Theorems^ as thdTe 
t>f the GrcUy Bllip/Sf and tarshifU H^ve been, IVe therefore 
omitted them, and refer the Reader .to Dr. WdllU'^ Algebrs^ 
Chaf. 90, &c. or to the PkiUJ^ trmnf Number 34. wherein 
he may find the Method of forming In inhe Series relating ta 
thtffMrin^ of smtHyperbolay Set. which are too tedious to 
be fully explain d and VemonfirntAd in this fmall TroR^ it be* 
ing only intendjid as an Litrodudion, the w|uch I fluQ here 
conclude. ^ 
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I' , V Pra^ical .Gauging. ]- 

t , , , 

THE Att'of <GiJM^f;i^ IS that Branch of the Mathtmaxich 
c^Wd Skf^^omefry^ ot the Meaju^n^of Soliii^ bepulfe 
. the Capaciihs oi* Contents of all Sbrts 6f Ff/Wx ufed for 
.Lifuorsy &c. ate'compoted as tho* they were really 5bfiif\Bar 
\Aini which tvif <ytit that, hath made himfi^lf Mafter or thi fore* 
TgoiftgcPartsof thi^ Treatife. inay^fily iindertend;*.witihbat any 
farther Dircflions. * ., ^- • - «^^ ). .. 

, However, bccaafe it is not to be fuppos'd, tfiat every one 
fWho deli^ns to undertake the Opc^ ct Employment of' i (^aih 
get^ HsLi^ made fo gjpeiit k Progrcls in JMkthematkal LearnU^^ I 
have therefore preferitled the yoting QiWg^ with this jflppendtXf 
/Wherein rveonly'iftferted fath Ruks as 'are mUM iivQui^mg^ 
^xnd'h^ve been already Demonfiraftd in this Treatife. But hcrc- 
dnj'f 'prc-fiippdrc that'hfe hath acquired, (arifTtvt^ it is very 
'^^^utfite he flfotdd- as^Hirey z ctmpticpt %nbtf)Udge Both in 
'^riihmeticl ^wdGc^^frj. ThatiSi- c " • ** 

rl'rVltiArlthpfetki hcihoutd urVdcrtland; the frincipa.r'Kiifes 
Hj'iety welly efpecially ^M^hiplieaiion^^d 'Divifion^ both in whole 

ihe 22i^ 

•iin Domputing . _ , 

. Ganges h^ the'ft^dnT/^ t'fs:.: without "the' Help of thofc ZiSi^Jr 
fii'Nun:bers upoii ^S'/Mmg Rt(les\{6 miicH At:fplauded,anll'bt5Ctpo 
-ihuch'praais'd^ wliichatbeft do tut h^b to GMf^j at'theTrbth. 
I meiil^fuch P^ket Rules as are biir'Nihc Inches,- or i Foot 
Jongij^hofe RtMus of the doubfc Line of Niimber^^ii? nbt'Six 
inchSes; and thetefope: thi Graduations 'or Di^ilibiis'fef tHdfe 
Liiuriarefo very tlefe, that they canndt be Well diftin^tAfli'd; 
*Tis true, when theRule* are niade Two or Threc^Foc^tf'lon^-^ 
fJ[h4fd(tnevfjtx''F9)»gJ thtvi they riiay te <5ffomc Ure^ei^eeiiilJy 
in^'iteali I^uittbcr** altho'even thtti,"tHe Op^f-Utions tnaybe 
tmich letter (aawi-rimoft^as foon) done by the* Pen ^ for-iti- 
df ed^hcxbeit Ufe>f .^Uduig Rules, is ohiy in taking dfDl-^ 
nenfiibMjr mid iox-that-iPtirpQ{e theV are very convenient. '' 
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II. In Geometry the Gauger laould underlland not only how to 
take DimenfionSj (whkh'ts heft lesrn'd by PrsiSictJ but alfo how 
to DtHide any Irre^Ut F^^urt or Stiferfkksy as Bremen Bocks^ 
ot Confer Sy &e. into tfte escfieft antt fewcft R^nlar Ftj^m-es they 
will Admit of, that fo their Are^^i may be truly computed with 
the Icaft Trouble. And this; may be learn'd (vohh s little Care 
and Diligence J out of the ift', 2d, and 5th Chapters of tart 5. 
which ihtrGauger fliould be well acquainted with* 

Alfo ht ougnc to have fo much Skill in Soliis^ as to be able, 
even at Sight (hut this mtifi he acjmrd by Experience J to deter- 
mine^what Sort ok F'^ure any Veffd is of, (Viz. any Twir, §r 
Clop Cask J or what Figure It may be bcft reduced to, fo that 
its InmenfioM may, be ^ruJy taken, aiul the Content thereof 
comptcd'^ witH the. Icaft Err4>r. I fay, wi^i the leaft Errof^ 
^bec^U^it is very Difficult, if not impoffiWe^ to do itejiadly.; 
iorihete-i&^iot anyTwaor Casky &c, folfcrgii/^r/^made, as. by 
the Tlules of "Art it is required to be. *" 

. tlh, Q^des the afocemjpiicion'd^ the yuf^ Gather muft know, 
Xhzt ^ijiinienAi^ }jd'€ip4 ar« to be taken an/mciif^y 

fSilpecim^l raffs of aii lach ^ and 4f.<hf^ we t^^ iji any 
a&er M^ajpires^ 4s teet^qrTardSy (p;c^ ,shw Af(B4Aw#:i»uA he 
'Aedac'dtoJacheiy (fee ^f£l. 4, Page ^.i^Jhrn^me-ti^CctaHm^fiS 
all Sbftsi of Ve/cls (takei^, ^Notice of in ^at^iif^l :«»• QMlt)*Mi 
ty th(f Siandari Gallon' jf£ its Kind,wh^fe Cmttntis^ kno^n to 
be a certain Number ojiCubkh laches. .Thatisy theB^ror^^^ 
Gallon contains 282, the Wine GaUon ^jj^ ai^d theCiir»G^//iMi 
268^8 Otbick Iruhes. (See th.five TaUeSy ^c* in F^e ^ij,. J35, 
qjS^ which I here fuppje the . Gather to bayt learrfd p&{eiily iy 
tiearf) Confcqueritly, if eidier the Supetficiai or Solid Conlehi 
of an? t^cjlel^ as B^fi^ TV^, Casky CTc. br once computed in 
fjibwi Inches^ it iviJlbee|ify to know Jiqw itiany GW/o^x, ei^ 
ijicr of Jky, WJnfy . or Cor-a^ tha^ Vejfel will hoW. 

Ari?/#4l»v^kere^aid^th^5«(^^jfr/WC^ in Cubicilntbes^ 

wiiich may feem to be very improper, acGO«Jing. to the Defini<- 
tion given of'a Sufer^jes in Page 27^ But you muft kno%\r, 
that i4¥ the Bufiuicfrqt Cam^ng inSup^ft^iei^ or Aretf^zx^z.U 
ways undei^ftood tabe one Inch deep jr oiJiiesiiKife It could nofc 
hti^l (as in^ihe Gauger*^ ^^-^^^^^^ td^J thfttthr jAvh of 
fuch. a Bat}^ o»^f ft»^ ^ Orctey <3?V. Vfp^naHy GMansi. -r » 

Thefe Things being very well undeiflqoid^ tk^ yomfg Gm^ 
will be fitly prepared to und^ftaod th« following Phbtimi^ 
yrhichare fuch as h^v^(nu>fi of them) betoi: already plropoad 
in the foregoing Parts of this Treatifey ani^Chfy are here Af^fA 
to PraGice; and therefore I Ihatl, tQjr^Bric^ityXSake^jQ&tfnxes' 
Set to thofe Theorems and froblems, 

Sedioji 
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Sedioni. To find fki Area pf my Kt]^t4ind Stferficies if^ 

pallons. 

PROBLEM I- 

To find the Ares of any fyuare Tun^ Back^ or Copltr, Sec. either 

m Alf^ Wine^ ar Kj&rn Gallons. • _ 

« ( • » , I » ^ • ■ 

SMttlttply the given Length or Breadth (bfliftg h^i* ^Kt^) 
into bjelfy and the ProduS will he ihe Aft a in Inches 5 
then Divide that Area hv ^82, or 2^i^or 266^^ ^ni 
the Quotient will be the ^ia re^uir^d. / . 

Example^ Si^fp&k the Side o( iiLSfu4r^ Tm2^ Bael^at'CqoUri 
be 1 24,5 Inches^ what will its AreA be in QallonsJ 

Then 282^ 1550^^25 ( 54,9(6,. .^a the -^r/* ix^AU G/tlhnx* 
And 231) 15500,25 ( 76,10, €rc.tliC2<rf*ihWftiH',G^//*)Wt 
Ox :t(f6fi) 15500,25 ( 'y7y66y&c.lAic Area'mijomGalhns, 

' But if any one would rather work bj Muhifii^a^onthtn by 
DhijfoM, he Buy ifcrff or Outnzt ;^ny Divisor iiita a Mui^icaf^ 
tdtry ii hi DividslJmtyy ox i^by that Divifor, (vxit prohJem 3, 

p4Jgf4Q2j 

Thus 282)1,000000 <o,oo3546theM<///j^i(/€4^arfor-^/^€?if/(>;»Xt 
And 231) xpooooo (0,004329 xheMtfitiflicat^fas W. Gallons. 
Or 268,8)1,000000 (0,003722 the i»/M/ri)>/w/or for C.Qalhnu 

Confcqucntly 15500,25 x 0,005546 5^ 54,06, 0'c* the Arf^ 
in ^fc Gallons. As before ; and fo on for the reft. 

P R G B L E M II. 

T!ofini the Area of an^ Tun^ S^cky or Cooler^ in the form of 4 
Right'an^led.Parallelografn^ in Aid Gallons^ &c. 

Sec the ^e for finding it$ Area in Itj^esy at Pr^i;^. u P#^tf 
}$^ Then eif het. Divide (or muUiply) that Ar^a^ fis :*bove< 
and y w wiH have the -^rr 4p in Qalkns. \ 

' lp:cample^ Suf>pofe the Length ot a Bre^er^ Tun^ Baei^ 0% 
Colder ht 2?7,5 Inches ^ and its Breadth 85,6 i;jrtw, what wiU 
itkyA^^jibc in>«^ oi ^eer Gallons^ CTc} ^ ^ . . 

Ffail;«7^ ^ §5^^ * ^864?. I>cn #2) 1^648 (6^,ii}^ jsr^; 
/^^l Kkk2 PROBLEM 
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•V . P RO B L EM HI. 

Tofind the Area of any TrishfuUr Tun, Bsciy or Cooler^ inAU 

See the 'Rule for finding its Ares in Inches^ at JProi. 3. P^f^^ 340. 
then Divide (or Multmy) that -^irr^ as before, and you tvill 
have the Area requir'd. 

Exawfhj If the Lenzth oltht Safe of a Triangular ^odinhi^ 
86,4 Inches, and its terfeniicular Breadth be ^y Inches, what 
will its ^r^if be in Ale Gallons i 

Firft, 86,4 X V = 2462,4. Then 282) 2462,4 (8,73, dTc. '' 
Or 2462,4 X*o;oo3546 = 8,73, arc the Area in Ale Gallons. 

Proceeding thus, you may eafily find the Atedot any Tun, 
Boifiy or Cooler, whether it be inthe Forn^ of% Rhombus, Rhom^ 
%oides,Trajwtium, or of' ai>y other PoiJv^a;p^ either Reeular^ or 
kre^^ular, in ^fc or 5f f r Qallons^ 0'c. if you Firft Divide it into. 
Tr/^^5g/^x, and then find the Area's of thofe Triangles, (as in 
the 2rf, 4/lb, ^thyand Sthfroblems in Chapter. 5. Part 3, J the 5aiw 
of thqfe AreO^ being Divided (or ^Muliiplyd J by its proper Di^^ 
vifor.^ Cor Multiplicator) as alsove, will grve the ^rA« required. 

Now the BraElical Wi^oi Dividing any Polygonous Tun, Baciy 
0'c.vfttp triangles, is by help. of a Chalk* d Line, fuch as the 
Carpent^Vf^ ufe, and may be thus perform*d. 
• 'Suppoft any Brewer s'TunjBaei^ or C$oler, iii the Form of the 
annexed Figure ABCl>FGi -Let one End of the Chalked 
Line befaftea'd with a Nail Cor otherwijej in ^ any Corner or 
Angle of t*he Back, a$ at ' yf, then ' • t» ^ 

ftraining it to the Angle zi C^ftrike ' '^J ^i-A 

the Df^jjowi?/ Line, AC, uponthcBoN .': /,%''' \ 

ifowoftfeeB^ij^nd ftraining it a^jjaia . .^^^//'....-.t U^D 

to the Angle J), firike another Di^go- ^Sj^ • ■•■***:> [^y^ 
nalLine, as ii?jD, and fo on for the 'g'*^';*^--IX^ 

J);i»^i?fw:iI.f^GD,©'f.'Then Havim; J *' '* '• * -^ ** -;- 
mark'd ©atcill the Diagonals, the Fcrpehdkularp may le tho^ 
found : Faften (as before} one End of the ^^^//t-j! ii;t;? inrthe 
Anile^B, axid then by moving it To and fra ^ppn thj^firet^b^ 
find out ^he neareft Di^ance between .tfie,^;a;f/r at B, ar/d the 
Diagonal UlHe A C ; there J?j^i;if a Line^ and it will mark .out 
tht Perpendicular from, B to t;he lAne A(X aiiH^ fo on lor the 
^ihtttm^fj^culars^ wHich I)e2n§ a'll ntsn^d'oii vipoa\ cfie iiA- 
torn i^fdk'Bicii^ ittealb^ert£t^myan4 ^ch'Ei^<inal'i)fwmkit^' 
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Inchfis^ arc. And then the Jlrea of that Back may be computed 
as diEe(iUd 3i)ove, . . ') 

And here, by the way^ it way he obfervd^ That the NunAer ^ 
Triangles will ulways be Lep by Two ; aud-^he -Number oftheJXs^ 
PonaU Lefs hy Three, than' the Number of the Sides afany Rights 
lind Figure ihat is Jo Divided. 'C 

Having found f as above) the trpe Area of any Brewer's Bsct 
or Cooler^ (whichy according to the Laws of Excifiy ought always tf 
be Fix^d or Immovable) the next Thing will be to find out the 
true Dipping ox Gauging Place in that Baci^ that &i the trW 
Quantity of Worts may be computed or caft up at any D^pih • 
^vhich• may be thus done. * . 

I. When the Bottom of the Back is covcr'd all over fof dfij 
P^f^) cither witji Worts or Li^uor^ (viz. Water) thenDi/ it 
in Eight or Ten feverai PJaces" fmore cr lefs according to the 
targenefs of the Buck) as remote and equally diftant one fioria 
another as you well can^ Noting down the wet Inches and 
Decimal Parts oi twtxy Dips, 

. .2. Divide-iAi6 Sim of all thofe Dips or wet Jnches by the 
Number of Places you Dipped uij and the Quotient will be the 
AjUan Wet of all thofe.Dkf. , . ^ - 

3. iaftly; findoutfucha Vhcthy t\i^ Side of th€ Bad (:if 
yon can) that Juft wets the fame with that mean Dip^ and make 
a Ni^ch or Mark there, for the. true and conftant dipping Place 
of that Back. Then if any i uantity ot Worts (whtcb, do coyer 
iht whole Back) be Dipfd or Gangd at that Race, and the wet. 
Jnches fo taken bcmultiply'd into tho, Area of the Back in GaU 
ions, the ProduS will fliow what Quantity (viz. how many Gat-- 
Ions) of norts are in that Bdck ac that Ttme^ provided the Sides 
of the Bad do ftand zt Right Angles with its Bottom. 

Sea 2. To find the Area of any Circular and Elliptical Superficies 

in Gallons, 

,. !• I haveDemonftrated inGfe(i^/^6. Part. 5. and Theorem 2. 
5, 6. Pari 5. that the Periphery of the Circle^ whofe Diameter 
ViTJnityox 1. is 5,14159265, &e. for for common UJe 3,1416) 
AT\d thatits Area iso,7853p8l6, CTc. (or 0,7854 /rrr.) 

. ,2^ Alfpj.ihat the Peripheries of all Circles are in^froportionont 
t^ another, as thcU diameters are j and their ^r^^i's are in Pro^ • 
portionXQ the Sfysres of their Diameters. That is, . - 7 

As 1 : 3,1416 :: tht Diameter of any Circle ; To its Periphery. 
An4 1 '.0,7854: : the Sjuart of the Diameter ; To the Area. 

Upon 



4?9 Of f^^aiScm 4^aitgp[n0^ 

Upoo Cbefe T\m ^cfartkBs depends the Solitfim of all the 
Csmm^n^ oi PraUical Qucftlons about a Orr/f • See tage 40S 

PROB LEW IV. 

2%f Dismeter of d»j Ctrde hein^ given m Inches^ to find the 

feripherj. 

tf ift<* T 3ii(//^/jf fhigi»em Dtsmrter with 3. 141 6, if jmI /ftf Pr^duS 
^^^XmllhthePmfhiryrefwri. See A-aA. i.Pifg^40& 

Ex^mpUy Suppofe the Diameter of a C/V^/^ he 54,5 Inches^ aad 
it were required to find its Periphery. 
Then 54,^ X 5,1416— 171,2 1, ^f. /»ffcw, i« tht Peripl^j 

nequifM* 

The Qinverjo of this is eafy, t/f ?. by having the Periphery 
fgottn^ to find the Diamftor. See iVe(. 3. Pifge 408. 

PROBL E M V. ; . 

Tbi VismitfT ^of s»y -Grde hang ghem^ (in Inches) to find its 

Arsn in Gallons. . ^ 

^Mtdttply the Square of the proposed Diameter into 0,7654, 
9Q ttl^ ^ ^^^ ^^ Proim mil be the Area in Inchei (fee Piob« 2. 
SittW* i ?^%t^Z.)lhat Area being Divided hy 282 or 231, Crr. 

C ^^ iiuoUent mil be thet Area Re^uir'd* 

Exanfph^ Suppofe the given Diameter be 54,5 /««6w, as above. 
Firft54,$ >c 54^5 =^2p70,i5*Aad 2970^25 Ko,7?54«: 2332,8$ 
the Area in Inches* 

Then 98;2X ;2332^3 C 8,27^ the ^/-^^ in Ate tx Beer Gallons* 
And 231) ^^Zfii (I0^p88 the Area in (Vsffj? Gallons. 
Or 268,8) 2332,83 ( 8,6788 the Area in Om Gallons, 

^But thcfc'/4r^#*j inGallons xnajj be much caficr found, with- 
out knowing the Circles's Area m Inches as above, by having 
the Sfuarect the Diameter of that Circle whcft Area 19 One 
Gdlon; which may be thus fou/id, by Theorm^6i: Page ^y; 
0,7853^8 : I : ! flSa : 350^05 the Sfnare of the ■ ^Z^jrwt^- of 
tne uVr/f vAofe ^f # is 2X2 cuHck IncheSy viz^hhe Ah Gallon. ^^ 

s And from this ft-o^or/w» willa:rifethefefoilowli«gi!)w^4;^ 
J^.. 0,785398) 282,000000 (3'5?jO$^ wUi'be ftr Kjytfcr for v*. Gl 
And 0,785398) 231^00000^294,12 will be a^ Drz/P/Jf fbrW. Ql 
Qr 0,785598) 2^6^00000 ( 342,^4" trlilWaZ^fjJ^^ 

r . • If 



g^-^f » i» » y 
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. If th^^AiT^ 6f tht PJrfw^rnr^ any Ck^chhisi'dtvidedhf itnj 
tmH ofi tfaofe*^;^ir«ii: or fix*d ^iviprsi, the ^^mnt will flVe^v 

lixchAQrckj iirbofeSp*!^ of i« Df»«l^?^ is 2^;^il5. ; 

Thfen ^^9,0$) 2070,25 ( 8^2725 the ^rea in u4. (/^ 1 . . *; 

And' Ip4^l2j2'p70,25 (lOjbpSS th<i ^r^i^ in W:G. ?A&befQr€i; 
Or . 342,24) 2970,25 (. 8)6788 th« Atm in Q d/ 

. Now thefe. Drvijmrs may be ^oU ifltOK MuttiptiC4^$y by 
'Piviiiikg, tJhipy pr i«, a& in P^^^i^- Oc rathei by Dhn^^^ 
tii^jkrea U\ Iffches of thac Grrr^^ \Mbcic Diamct^ U U [■. : 

■TMt isj 6,r8^s>6 by 2&2i • OV by 231. (Src.^ ' 

Thus 282) 0,785398 (0,002785 the Mulufickor, for Ale Gst 
And 231;) 0,785398 (^6yOo^^py^h^ Mult^flic4tor foiV^^^ 
Or 268,8) 0^785398 (o,002g2ri the Midti f that or fox Corn GaL^ 

) i T]^efeA4ftliifiic^9rs n^tktSzfieQiv€.ArfdsQ{z-GrckwbiA 
l)Uweuris u Mid therefor, ithuSiiyar^ tihhe Diamvtar c£ 
any Qrsli-heflitfUipifiwith.sdiYiQf thefe NtM^nr^ tfaeoPrnfiiS 
wiU b^ xla^tCk^^Arw ici GstbHs of chdfiute N^me. . 

Aad 2970,25 X 0,003399 =:t6,6^8 the ^ft* in W.GaU &c. 

Thus yott fee, t;^ i^j^^JDfftmUP of ai|y C/rr/^ be given in 
Inches^ there are Three feveral Ways of finding its Area in G^/- 
/a«x, and aJl eqjaaJly true -j /l^ui |h*% \vhich is, performed, by tti^ 

Cpriffam D^yair/ i*.Woft ;^4i»/f ^^^ s. . .: ... ^; 

PROBLEM VI. 

^^Tri«WV«r/r/(orilongf?(^. Diaipeter) mditf>t' Conjugate for 
^ Ihortcft Dis^meter) (^dtn^jEllifikalSiiferficifs^be 
fi»d hi hx^mG^llons.j ,: /. I , : .. ...^^ 

MtiUifty- the^T>uo9 ^DiameterSy fviz.' thfe' Length * and 
firiadtb) rilg'f /ftpTj ii;rfj D/wi^ their- Fhadu^l by ^'^c^^6^ 
Rttli^^/^ v*f GMl9f§Sy. er ±p^i^ fof^ Wine Galhm^ fUrci ihi 
^0,mi^t ^illh the htez refuif'd.^^Se'f'Th^^renp'fj 

• E^am^le^ Soppofe the tfingefi Diamcfer to be '7^5 />if &fx, an4 
the pfwtejl Diakteter to be 5^1,6 Inches^ wh^t wiJl thje ^r^^ bi^ iil 
w«^/f Gslhnti "^ . .: ' ; ' 

rirft 73,5 X. 51,6 =: 379;i,6. ..Then J59,P5) 5792,6« (10^5$ 
the ^^4 in -^7f Gallons. Or 294,12) 3792,6 ( 1 2^89 die -^rri 
inVTme^GMlms-Cif. ^ ■' • -^ 
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Note, The Two laA Problems zxt of gratC Ufe ia GiiifpW of 
Worts amongft Country yiSttsUerSy who generally Brew hat mort 
licngths of Ale^ (jiz. ferhaps betvoten 20 sn€ 60 GmUoms st m 
Brem^iJ and Cool their Wofu in feveral fmall open Feffels or 
T«fr/, whofc Safes or Bottoms are either a QrWr, QrTniEUifjfs^ 
having their Sides but low^ and are moft commonly, wider ac 
the 7^ than at the Bottom. 

Now a fraiUcal Way of computing the Quantity of W^rrjr 
iJiat are at any TiW in oneof thofeC^^^Tir^i, is briefly thus; 
Viif hen theT«ii is Dry^ find the true vf rv^f of its Bottom^ according 
toitsFigure, C^s aboveJ^Lndtithtvmariih^t ^r^if on the out- 
fide of the Tu\ r which was the Way^ I^fmrally luiitq^der^ be^ 
qaufe the ViSlualters did ofie^i lend their coolin^ltAs one to ano^^ 
therj or cl^ Number the X«t, and enter its ^ea fan^its Nuni^ 

Wores 

and find 

father the hdfSum^A thofe'Tbo Ar^a"^ be moltiplyU with the 

'Dgpthol thei^ori/, Oaten as-near the miiileofth^ 'tvb as ym, * 

well can) or^ i£the5tc» of thofe Iwo Area's bemuMflfdvn^ 

taff the DeftbyfCfo W^»J.th^.frorf«S will Qxcw iiic Qnantit^ 

of thofe Worts very near the Truth. v a 



PROBLEM VII. 



I w >« > > r^ ' ■ BV ■&#■ MM ■ ■ ' I 



TJ:iT .J. 



T^ Diameter of any Circle^ and the verfed Sine (vit. th^ Height) 
fffanj Segment being given^ to find the Area nfihat Segment 
in Gallons. 

In the 410/fc and 412*^ P^^'i, Y'o\i):i^vtTxvoW^s\;dnd their 
^j^amples) ot finding the Area of any Segment of a Crrclb in 
Inches; then if that^rr^i in Inches he Divided by 282, orijr, 
C'c^th» Quotient vaW be its Ar^4 in Gallons^ Bpt'liecaufe the 
^tirea of any foch Segment may be readily found . in' Gallons 
(without ^ndingits Area in Inches) by ^elp of A Tahte. dlSeg^ 
mentSy whok ConftruElion is Jaid down in thc-frofeftw. Page 
411, C^f. I have here injertei a Compendium of fuch d Tabfe^ 
which will fervc very well for common FraEUcCj not only to 
find the A'^ea of any Segment of a Cfrf/e in Gallons \ ^uc alfo 
to find the Number of Gallons that aye either Z^r^tvJi^Quty or Xr- 
mainingm 2,i\y Cylinirick Veffcl Lying along j or of aiif clofc 
C^i*, ( being firfi Redtit'd to a Cylindet^J its ^atix lyirt^j^^^W to 
the/ftr/2(?w, ufually'cairdthc UTif/f^f of a Crjit^ a^./lhaU be 
Ihew'd farther on, ' ' . 



o^' 



T^vT^ 
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ATabk of the Segment^ of, a Circle^ vbofe Area h.Un^tjw 
. I. The' Diameter heiftg dividei hy fomlUl Chord^.Lmfs 
into lOQ equal Parts$' ^ * • ^ -• » 



vs 



I 



SeffHeHt\ 



I 

2 

3 

•4 

Jl 
6 

7 
8 

P 

10 

II 

12 

?i 

I6 

17 
i8 

20 

21 
22 
23 

24 

31 



0,0017 
0,0048 

0,0087 

0,0134 

OjQlf<7 

0,0245 
0,0308 

0/3375 
0,6446 

0,0520 



0/3598 

0,0680 
0,0764 
<y,o85i 
b,bp4i 



0,1032 

p,U27 

0,1224 
0,1323 
0,1424, 



0,1526 

o>»63ji 
0,1738 

0,1845 
o»i955 



|r5. 

26 

27 

28 

29 

30 

31 

32 

33 

34 

15 

3^. 

38 

39 
t40 

41 

42 

43 
44 

15 
46 

'^ 

49- 

i2 



Segment 



0,20^6, 

0,2292 

o>2407 

0,2523 

0,2640 

0,2878 
0,2998 
0,31 19 



0.3241 

o»33^4 
0,34^6 

0,36U 

o>3731 
0,3860 
Oj3986 
0,4112 
6,4238 

0,43*S 



0,4491 
04618 

o>4745 
0,4873 

0,5000 



VS. 



SegrheM 



5* 

52 

53 
54 

55 

56 

59 

60 

61 
63 



-«j-T 



o,S»'»T 

0,5255 
6,5382 

0,5509 
0*5^35 



0,5762 
0,5888 
oA>t4 
0,6140 
0,6265 



i, 



0,0389 
9,6514 

Oj,6636 
6410,6759 

65 '' o,(J88i 

66 0,7002 

67.0,7122 

68 0,7241 

69 0,7360 

70 j 0,7477 



if ■ < I « I 



f ,5. legmen 

76 ",515? 

77 o;8:^62 

0^369 

9,8474 
0,8576. 



71 0,7593 

72 0,7708 

0,7822 
0,7934 



73 

74 

n 



0^8045 



1 



78 

_8o 

8i 
82 

86 

87 
88 

89 

91 

92 
93 
94 

_£? 

96 

% 

99 

too 



0,8677 
0,8776 
0,8872 

o^8p68 

0,9059 



0,9149 
0,9236 
0,9320 
0,9402 
0^480' 

0,9554 

0,96 JI5 . 

0,9092 

P>P755 
0,9813 

0,9806 

0,9913 

0,9983 

I,COOO 



9^ 



The Ufe of this TaiU of Si^mntts depends upM tii^fol- 
loviin^ Proportion : 

rAs the Vi^nteUr of any proposi Ctrcle: is fo XOO fthe 

Vi2« I Dikmeter of the T abulaj: Circle) ::J$ ii the Height ofaay 

I Segment of thefrBfos'd Circle ; io a verfei Sine in ihe'tdble. 

Thc« if the tahulitr Se^gment^ which ifands againft that verfei 
Siney b? wultifily'd into the Circk's Area^ Ceither in Inches or 
CalknsJ the Produil will be the Area d£ the Segment required, 
Cof the fame tJame) viz. If the Circles Area be inches^ jhe Se^ 
w^n/lwill be InMi : If Gallons^ the &sw;>/ will be Gallons. 

1- n Example^ 






F 



Exmpte; Letthe Diameter of the given GrcU be D^s: 62^$ 
Inches^ ^nd the. He^ht of fhe Segnnnt ^,.— r— ^^ 

fought, l5^ fA^lo Inches^ what will' ^^^^^ ^ ""^NP 
-iiCs j4.r^« be in Ate fallens i .' ^ / 

Firft, the Area of the whole Cfrr/^ • / y" 

lyill be |0,87p5 ^r G^/fo/fx. ^ Frof- p( .;;^::.'. 

Urn 5. And the fr^pMtm will ftand I' ^ '•.. ^ 

dius," 62,5 •: loo J : 20 : 3^ the \ • ••. | / 

t^f r/f i/ 5? «^ of the Table^ whofc Segment \. . J;J:C 

Then 010,8793 x 0,2759 =3: 5,0016 AU Gallons^ being the 
'AteM Q^ the Segment BA G F, as was required, The like may 
be done for Wine Galloaiy Corn GaUons, or Inches. 

And upon Occadlbn,' the like SegmtnU of any J^llifi/i may be 
cafily found. See the Proportions in the OrotUries to the 7th 
and 8th Theorems^ Page 412, CTc. t6 which I here for Brevity's 
Sake reftr the Reader. 

Se&. ^locowfute the Contents of fmh Veffels C'^iz.Tnns^ &c.y 
as are in the Form of the following Solids. 

Notey Before the young Gather proceed to thefe Computa-* 
tibns, he ihould be well acquainted with fxich Solids as are 
defin'd in Page 402 and 403. And then he may eafily under- 
ftand what Sort of B^ures are meant in the following Prohlems^ 
without the Repetition of many Words* 

PROBLEM Vm. 

To. find the Content of anyPrifMy vohofe Sides are PoKallelograms ; 

what Form joever its Baje is of. 

That ite, ik> comjputc the Content (tfi Gallons) of any T^un^ &c 
tvhofe $iies are raralMograms which ftand tfright^ or at Right 
ArtgUs with its Bottom* 

r irRyfindi ksfolid Content in Inches by Theorem 9. Page 414. 
Then Dtvtde that Content by 282. or 231. Or by 26^,8, the 
jQuptiefit mil ik^w^X^^Xkntent in their Refpedive Gallons^ viz. 
in Alcy Wihey or Corn Gallons. 

Or elfe MMfly the Content in Inches with.0,p03545, (Or 
0,ca4'3^2b^ &'c. (See the MMplicators^ Page 4^5.) thofe fro» 
dttffX' will be the Content in their rcfpc6iive Gallons. 
* Or othcrwife thus. 

Find the true Area of the7i/»'s Safe or Bottom^ as direded in 
SeHioni. Page 435. That Area hieing ffinlttply'd with the 
7'wVs Height (viz. Vefth within} wiQ produce the Content in 
Gallops^ as before. 

. . - ■ * . ^ '. ♦ • - V. . • • J t kc 
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I Ibke the Work of this. Pr(iblem to bp fo very cafy. it. nce^s 



To find ihe,Q>nt^nt of ^^m Pytdmid (\r\ Gallons) i^hofe BdfeU 



Bight 
EvcryTJir^wJiis o»irl%;>-^firtof its CirCumfcftiU^ftifm^^ 
Theorem io. f age ^1%. Therefore SK 

' If-tjie .t?Jrf# of the B^/f of any Pyramid in GaltonSy be Afe/n- 
/M into OneTh'&d of its f erf endtculdr Height ;ov iSOne'Tl^i 
©f thaf Areaht Multiplfd vnith the tvhble He\ht^, either of 
thofc iV^tf flf/ wiir be the' Content of the ly^wii in Galling 

But the Content of any SfHare fyamii may be eafily found 
in C(4//o^ J by this 2? »/f . » j^ . ... > • - - f 

^ Square the Side of its Bsje^ ml Miittply that Spare 

y^wUh the perpendicular HeMt ; then Divide tbstJ^oduSi 

SlUU^ Jh 846= 2p2 >c;3 /l?r}4i^ (3^//^A»* Or hy 693= 231 

y ^ ? /ir fV. GaUonfy Or by 806,4 = 2^83^ X | /ar Car;* 

"^ KGallohs^ the Oubtient will he the Orntenireintr'd'S 

. (pr }£ycp,j^fdttply the %4 JVo^mS with ^6q;iS2 for-^. G. 
Or with Ojob 1443 "^^ ^' ^* Orlaftly with 6,001241 fpV C? ^. 
the Rf/i^/f will be thB Content rpqi^ird. As before/. . / ; "^ 

P R OB L E M X.' ^ i 

• * • ■«» • 

To find the Content fin Gallofas) ofihe Frtifiumof any f^uare 
•'^Pyramld^ (Mffffty d plain Parallel to Us Safe J • . "^ 

firftj Either by Jheoremi'^.yPage^^ip.Tlieorem 16. Pag^ 
420^ find the.prQpos'4 Trufi^m's Solidity iixCuhlck Inches. Then 
Vivide that Content in Cuticltdnches by 283?. oV 231^'^^, anil 
the ;0«^ffV»f^viIl b^ the Content of the Ttulhmiik tlieir refoc- 
aivcG«ifAi»/;"^ '" ' :..:). ^ v--'? C .: :-'-". 

But from the aforclkid'^T)?<yrf/|^ i^^vtW be eafily de- 

duced the following General Rule for nnoing the Content ot 
the like Biijlkm of any Pyrdthid); whar hdim'^i&syfecixilSSJes 
arc of, ifvtfojftig;^fbenf (a ha paraHelj whqtljprf l^ey fic.i^ii^joV 

XJnllke.. 13.,. ...;,'. ;••■: ...i, 5V\.''r> . ■. ».^> 

f Firfifind the Area of each Bafe^ (vhs, die Top and Bot'* 
^:tom Area's of iJie-propo8'4 FruflUm) tbfn find a geo-^ 
KftT^ JiwiricW ildt#» irt wf M /tt[/> /w« At«i>,(by Lemma i. 
t*WtU\i>agejB|0'''^ Sumof'&iofelwo A^e^i's, wi lArir Afrif^i^ 
'W»g Multiplfi into onethird.ofthe Buftm's Height^ 
miirprohce the Cantent Refuir'i. , . . , . 

LII2 Example J 



.j^ 
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^ Example^ Soppofc a Tun in tl^ JJQTm ofjhc l^ov^f^ ff^um 
of a Pyramdy whofe B^j/w are EinHaterifil TrianpcSf "^Lct the 
£fdf of the To^be 42 Inches j^ the 5idf of the ifohoite be 6^,4 
/;»cbf j^ and its He'^fy (riz. D^ih) t^ ^ iifck/^ ivhat will the 
(Jontent of thatSTwi btinAle G^Uonfi t \ . . -^ 

Flrft find the ^r^^ of each Bafe\^f4(i^s^.hjProilem Page 
j;45jj^,thien^ find what thofe Area^^t^ i^ jdle Gdlons^ by FrS- 
J;Kr 3/fe^f 436.*Mii//7^/j;;thofcZ^ together i t\itfpare 

Jtflp^oftheii Prtkfe/S will be the M^anArea^ (^c.'iLS in this 
§4ffmpe. • _ _ ■ 

, . . . , ^ rfhe^r^#of thjBly is 2,7i\ -; 
, . $x^U* , s The Arf^pf the ;iBaW(W» is 6, 1 2 i» iAle G^pns. 

LTKc Mean Area vrill be 4,07 J 

I.T'-^' " •• ': ■. ■'. Theiih&^tt I2,p0-. "■' '*'•'••'* 

Then 12^ X. Ji :;= J4T,9. Or '^ x 23 = l^t^p. Ae &».* 

tm,ireqaijr'd. . ;, V ' 

^ ^^ PROBLEM XI: .: ' 

T^^ai the Content of any Jti^ht Cylinder m Gatlp^f: • 
. >That is, to, Comfute the (Content of any R^und Tuny &€. 
whofe Diametm at 'll^j and B(>/t# are equal ^ and' at Rgto 
j^i^lfj with ib &V^J, 

The Contient of (bch a Tm;> may be fouiid hjTbei^em 11.' 
E«^^ 415. Or otherwife by th^ fqlU)wi^g.pw/f. 

fMduplf ^e Sqnart fftbe , J^t^eter mt$^t^r £^^ft^ 
^ \ yani Divide the trddmH 35?>C5 (or multiply with 
3Rttl0*<' 0,002785) d^r. as w 1%^ 439. that Quotient (or 
. L Produft) mil he the Content required. 

t^xam. Soppc^e the Diameter be 42,5 and the Be\gjb\ 3i,< Inches. 
Eirft42,5 »;42,5«r i8p6,25- And 1806,25 x ^%^mS^9(>fil\ 
Then 3S9>ov 56896,875 (158,46 the Content in vi. Q0(.Crc. 

PROBLEM Xn. 



Tl^find the O^ttnt of^amy €»ne or Round Pyramid i«i G4IUAS. 

• Bccahfe every iC^«r is one Third of its drcumJcrHii^ CyHndtr^ 
(See Theorem iz^hoge 416. therefore its Content may tic truly 
rautid by the ftilbwing X»/f, 

Muliifly the Sfuara af tho Biameter ef its Vafe^ into 
Jhe perpendicuUr Height; then Divide^ their Proda^ 

^882,26 se 294,12 ^ 3 /«r Wf4f GalhnJt^ Uc,\and the 
Quotient mli i0 the Git^ni reauir'd. / ' ' 



t Wl 
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Or iJF the fidd ^odua be AfK/f^ity'4 witii 0,000928 s?r$^- 
er with OJMUtZsz^^^ tho& IVottuffx tvilf be the CoHitent 
in dieif r^fpefiive G4fi/offx. • i ^ 

Example J Stmpofe the1)iafHeter o^ thtBaJ[e hp ^2J^, ^xl!i^ 
f erf endicuUr Height ht,^l^^ Inches^ what will tbe voqumbe 
in Ale Gdllons f (A» b^fore^ 

Fitft 42,5 X 42,5 =: 1806,25. And i8o<J,^ X jr,^ ^ 5<58j^<^7S 
Then ioTTjlO 56896,875 (52,82. Qr 56896,25x0^991)28 
— 52,82 the Contcntin Ale Gallons^ And, .10 on' jEbr mhe or 
Q^sllons; '^ \ 7 

PROBLEM XI|I. " ' 

To j{ii4 <1^ Qntent of the hmer Vruflum cf any Cone^ in Galhns. 

That i3,.to compute the Content of aoy JZ^iftAiTi'^i ^^« whole 

Vianfeteri at To^ and Boifoiw u^farsllel^ h^t UnefusL - ' ^j ;*^ 

The Q>ntent of fach z,Tiin may be tound by the Knle at 

TrolUmjio. but from Theorem i6« P^r^f. 4i.2P« it «i// . be eafy to 

deduce this following Rule. . „ , j 

^ To the Trifle froiuEl of the Tef and tfittom Vi^te^ 

\Adi the Sfunre of their Dijferfnce ; MultipbiAidt Sm 

%Vlit^^inio the Height, (o^ Depth) ^h'en VtvUe the T^fi' f(pm 

Jh I077,l< for Ale Gdlm^pr hjZ^Z^^forW^m, 
^ ^ QnllonSy the Quotient will he the Content re^mri. 

ExsmfUf Suppofe'i&e t/i»mter at the top \fc !^Zy^Iaditt^ 
the JXdmiUr at the Bmiuh 45,6, and "the Height yi Incites. 

f ft ^M'* 44i<is= 255r,<^-'Alwl 2337^4 X 5 ==70",ia^ jL. 
Alfo 524 — 44,6 =s 7,8 And 7,8 X r fi as 60^^ S '**** 

' The Height p < 707 Ifi^^U 2|t"5§^ 

And fo on for eiwer Wine or Cor;» Gallon j^2ts Occafion requires. 
But If theTiof for VeJfetJ bcnbt truly (rjrfa/^ff 2 that Uy jfl'^ 
tiiei^its Tfl> or Bof/offH (or iinh of them) be EmpticM^ whether 
they are Alih^ or XJnUie it n^ers not, theConteiK of fuch a 
7ial.aay ie truly found by die General 'kut^tt B^oHetnth. y^ 

PROBLEM XIV. • ;'^ 

The A^ii Or Diameter iff i^y Sfberi or Gleik^ tefi^ given (in 

iiches) to find its Oniofii in Calknt. ^ r r 

Evciy Sphere isTtvo ThtrdiofitsGrcumJcrihing (^inderyhy 
Theor, l8. Fa£f 423. from whence and TW« 20* P^Je 436. it is 



ptoy d, -tiiat If the Cube of the j4xk of any Sphere (hhn in 
fnchcih^ ««i//j^yd ^ntp 0^5236, the ?rai«S will:I>e tl^e Gon-p 
t^ht of That Sphere in Incbes. Coiifequently^ if j(jiat Cock 
tcpt be Divided, hy aSa, or by 231,* C^r. the ^uotie/^t. tvill be 
Ihe Content ihHG////owx.. . , I 

- "Bat thofc TW Works of Multiplyrtig- with 0,523^, and thei^ 
Jihfilinghj 282^ pr .by 231, 6rr. piay be contra6lc4 into, Onf^. ^ 
i, thtis282) d,$2^«topoi856 mUbcaMJ//>/jri.£o/Ji,(?.- 
' :An4r 231) 5>>5^3^ ^0,002266 Will be i. Multiplier foi;lV. Gv 

5r'^ 0,5236) ' 282 (538,57 wiirte a i;/z>i/or foAv^f jGi>/v 
And 0,5236) 2 jx (441,17 wiUbe^aPm/i^rTor Wwf Gif/* 
From ' *ence atilcs this following jR«/f^ ^ , 

y-^-^'- jfthe'Cvhecf the AxU ofanj Sphere he Dmded.hy 
r,. .^^7 A 538,57 '(os'tnukipiy'd wite*"b,ooi856)" '^Or tyivided 
Ig^lllj^^iy 441*^7, ^or elfc imikipljr'd with b,d62j^65) the 
' '^ • }jO«WfrAr(or-Produa) *S/ t^/fcc! 5/b^rf*i Ci^/^)it i;» 
o: x: ^^ '^tbeir tiJpiOi/vt Galhni. '■' ■ » " • '' -'^ ^' '^ ^ 



,tr . / ' - 'f.* 



Exan^e^ Supf ofe (^t^xis or Diameter of a Sphen ot Glohe^ 
BS^iTiwft^jJ hdW-many -i?*fc Gallon^ may.it hold.?»^ ; 

gpKtei\^1^2y 22^.2 10.648 (^i;j^^ 

Ot^OTdS yi o^Z'^6 :=£X^^76 J.CdU, \\it Content ^Ci5piff-tc 
BfidS^JlOr either TO^^,6r tiirn Galkns^ As OccauoKr|f quires. 

* T([^l^tf QfiV^ «/ f ^Jf Sfgmenf cfa^SpheKeiimGMufi, •> 
In ^e ^ch$iwmj Vage 424, there ^f c ,I5»« 3>w«f*r.f or- ftefolrt 
fc^Tofithis P/aWf^^ according to the lidid.^ V - , _ 

^. ft the Diameter of the* Se^ent'fiBafcy and its Height arc 
glv^cA; t&c Contentil^y ibe found by ;jl^^ft of i^QikTbeo^ 

2. .%t,.it^<:^^if of the .Sj^&^r^j uklxhi^ii^'t^itmai^ 
ment are given, thp, jQontcnt may bc^ fqpnd by the Second of 
thofc 7he$rems. • ' - x O ^i i . 

r/t) i'^.z\^eprAntie'T^ipleProi^U 9f^il^^Am$:iitii^y&i^^ 
ntilr o < '^■'^*^ TtxAefibe Sfuati '^ tbe-HeS^ht^ then muJttply 

\ i. . . 
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Either of tb^fe Km/^ j will produce the Content of the Se^mentt 
inGailons* ^ ..,. ,. ; j 

; JS^Vifw^/fi . Sijpppfe<;he VAameter of the Stgmersfs Baf e^bt -28 
/;icfcfi^ a^d: ijts./iW^fr/.l^^ .what <fiiay it contain irt 

Ale Giilkiu. . .; ...■*■ .. i , ► •.o\ ; 

• Firfi 2) 28 C14- Then (by Rule I4) I4 x 14 K 3 = 588; 
And 6it6t± "36. N ex 1 588 -f 36 3= 624. Again ' 624 X 6 = 3744. 
iaftly, 558557) 3744 (6^5 the Contefit reqair d. ^ 

'•''.••• ' - ■ . ■'•"'. • ' • ' • 

Note, This, Problem may h. ofjjfe in C4ifgiH^ the Crowns ef 

Brewers QfffrSy 8cc. •. ' ;*..-: -* '^•.'■- 

* * » • I . • ♦ 

I •Li.- k 

St&ioi\,^^The^r^SicalJ^etJ2oiof Csuglng sky Ftx*d Tun or 
Ofper. and making a TajfU. to p?ew what it will holiat eVerj 
Inch, Jjeep^ Ufuallj called Im:h}i^g o£ a Tun^ &c. 

Fifft, you^miril know, thitinoft (tf hot Ml) Brewers Tuns 
are fo fixi^ as to lean a little for Convenioucy of c/f^/j/fwg their 
I>i»^^ 'which 4s nfually'calFd'the Drip or fall of the Tun. 
Npw this ZVf^ or FW/of any'Tt^n, is the ^0/ of fuch a SoVd 
as that Ti»i»'i$ fuppbs'd to ttifrefent ; and under that Confidera- 
tion it may be found, as in Theorem 16. Vaie 420^ But the 
fr'a^al X^ndiridecflthe hep) 'Wzj^ is to M^ajj^e into the Tuf^ 
(when itudryyto mach Liquor zsvfill jufl cover its. Bottpm^ 
for by thkt Means you flo riot only find tHe true Kr//, but alfo a 
true horhsontal 61 Level Plain over the Bottom of the Tun; from 
which, if tJii Depth of ftieTun (viz. the neareft Diftance from 
the top of the Thn to the Surface of the Liquor) te fet Off upon 
every pne of its Siies^ you will" then have a tme' parallel Plain' 
at the T^p of the Tun to that of the Liquor. 

Then if the Sties of theTK;> are Streight^fTom the Top to the 
'Bottom^ take as many Vimcn^ohs in the aforefaid Two Plains^^s 
arc needfol Wfind the true Area of each 3 and by thofe Two 
Area's^ and the aforefaid Veptb^ find fo much of the Tuns 
Content (by the general Rule dtjroblem to.) as is^betwixt thofe 
Two Platnr^ 

Next, to jRkh that T«», Divide the Difference between the Top 
and Bottop^ Areas by the aforefaid Dtj^rfc, and the Quitierit wiit 
lie an Addend^or fix'd Number ] which being Added to the Leffer 
Area, the iSSkw will be the Area of the v\ext[nch : and being ^i-' 
ied to that ^r^^, their Jf^w will be the Area of the Third Inth^ 
and fo on from Inchxo Inch, urttrl the -/^r^^J of every lingle Inch 
be found, the Sam of thofe- Arias (if the Work he true) yviW 
Amoxmt (or be Eiual) to the Qntent tound, as abov^. And if 
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the Tmh's Vrip or fall be Added to the ^umi of all thofe Are^s^ 
that Svn will be the whole ot full Content of that Tun. 

Now from hence it auift needs beeafy to conceive, that if 
X% 2. 9. or any Numhir of (hofe Are^^ accounted from the 
'^ttmn^ht Aii^i to the Fic//, diat Sim will {hew the Qnantity 
^LifKor or JDrinil chat is in the Tun^ to fuch a NunJbtr o£ wn 
fmchu from the B^ttom^ at there were Ar^n^s added tt^ether. - 

Or if the Sum of any Nwmber of thofe <^rf ^i^j (^^V'^ sca>unt$d 
fr9m the Top) be SuhftrsSed from the TkVs whole ConUnt^ the 
itriiMmifr will fliew what Qnsntity j^f JLi f «or or Drink is in 
the Tail, when there is fuch a NmAer of ZJry /utibiirom the 
Top^ there were ^Ir^^V SvhftrsSed^ 

Tlds being well confider*^ it will be eafy t0 make zTable^ 
either to every Wrf or Dry luh of any l^tguUr TuH^ (viz. wi^o/ir 
5!rdfx 4rtf ftrtigbt fnm Top to Bottom) what Form foever its 
Bsjos are of; and whether it ftand^upon the GrostiTy ot Lejfer 
Bale. 

Bat if the Sides of the Tm are Irregtdsr (vizj^ot fireigh fr$m 
itsTcp to tie Bottom^ then the htti and eafieil Way will be to 
Divide or Part the Tun into feveral frufitam^ each of 10 InAes 
Deep ; and finding the Content of every Single frufium^ by taking 
the Diameters in the xxrul({/^ of every one of thofe 10 Inches ^ 
(that is J the firft Diameter^ at 5 Inches from the Top ; tie fecond 
Diametei' at i^ Inches from the To0y^ 9cc.) and Multiplying their 
refpefiive Area's wich io^(wbkb is done hy only removinjg tie fe* 
parating Comma's one Flace forward to tie rtih Han^ if the 
Sum of all thofe F^ufinms be Added to the Fdl^ (/ss he fore) that 
Sum will be the whole Content of the Tun. 

Note, If yon t ah the Height of the aforefaid 10 Inch fhfiums 
in the Side of tie Tun^ you mufi allow Jor tie Difference hetween 
thejlant Height and the perpendicuUr He\git in every fhtj^um. 

Lafily, It from the whole Content of theTmyou ^v^^fl 
the Mean Area of the Tirfl Tri^um Ten times ^ and from the Xe- 
mainder SubfiraS the Mean Aria of the Second Yrvftnm Ten times^ 
and from the laft Remainder Suhfiratl die Mean Area of the 
Third Fruftumj&c. until there rwwiim nothing but the Fall or 
Hoofoi the Tail, you will then by that Means have a TMs 
that will ihew what Quantity of Drinl is in the Tan to any 
Number of Dry Inches. 

And this is alfo the Methodot Qdnpni and Luiing of Brew* 
^s Coppers^ viz.\fi firft meajuring into Uie Offer fo much JLi- 
4nor as will juft cover its Crotvn ; andthen IXvidit^itsferpenJticw* 
tar HMjt into FhtfiumSy and itt Sides into }%iir ^^pW JP#nr/^ that fo 
Oofs Diamfiers ma^ be taken in tlie middle of each Frufiimo : 

But 
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But if the Copftr be much wider at the T(>^ than at the Botfmf^ 
and its Sides Jpheroidal or Arching^ as generally all Large Cof^ 
fers are ; then, inftead of taking t\iO^^ Mean Diameters in the 
middle of every Ten Inches ^ as above, you muft take them in 
the middle of every Six Inches^ and proceed on as before. 

Now the Quantity of Liquor that would cover the Cr<n»n of 
the Capper^ may be found without Meajuring it, as above. In 
order to that, I do fuppofe the Crown to be the Segwtent of a 
Sphere^ and the Lower Part of the Copper wherein the Oow^ 
ftrifeth, to be the Fruftum of TLparabolick Conoid*, then if the 
Diameter at the T^ of the Crown^ and its perpendicular Height 
are given, the Qifantitj oi Lifuor may be found by thU tol* 
lowing Rule : 

From the Area of the Plain at the Top of the Grown'^ 

SuhiraSl ij- of the Area of the Clowns Hehht ; tJ^e Re* 

3Bltll0^<;»^z»d^*ff;»g Multjplyd ifito half the Height of the 

^Crownj will produce the Quantity or Nftmber of Gallons 

that will cover the Crown. 

This Rule is dedud'd from Scholium^ Page 424^ and The&rem 
^5' ^^^e 43a 

^StSt. 5. Ta compute the Content of any clofe Casiin Gallons^viz. 
of any Bkit^ Vipe^ Ho^ead^ Barrel^ &c. 

in order to pcrforfti this difficult Part o^Gauging^ the Three 
following Dimensions of the propos'd Cask muft be truly taken 
in Inthesj and Decimal Parts of an Inch* 

rThe Bul^e ox Bung Diameter within the Cash 
Viz. \ Either ot the Bead Diameters yiu^^o^iyg them both EfuU 
(.And the Length of the Cask within. 

jNote, In taking of thefe Dimen/ons^ it muft he carefully Olferv*d^ 

1. That the Bung^hole be in the middle of the Cask ^ alfo^ 
that ^e Bung'flaff, and the Staff over againft the Bung^hole^ 
are both regular or «ven within. 

2. That the Heads of the Cask are e^ual and truly circular ; 
if fo, the Diftance between the Infide x>f the Qiint to the 
Outude of its oppofite Sutf, ivill be the Heitd Diameter with* 
in the Cask, very near. 

2. With a Hiding Pair of Caliper?, (^ade onfurpofefor that 
Vfe) take the Ihorteft Diftance or Length between the (Jutfides 
of the Two Heads ; (fuppvfing them evtnj from that Length 
fubftxad l\ Inch (mm^ or Lefi, according t$ tbf Uarj^enefiofthe 
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Cdikj for the Thicknefs of the two Heads, the Remainder will 
be the Length of the Cask within. 

No^, by thefc Dimefifions^ one would fuppofc the Content of 
the C4ik were perfe£lly limited ; but it will be eajy to per- 
ceive, by the following F^gure^ that the Diameters (sbovejaid) . 
and. the Length of one Cask may be Equal to thofe of another^ 
and yetone of thofe Casks may contain or hold feveral Gallons 
mOiBe • than the other. 

A« for Inftance, fuppofe the Anne^d f}gure ABCDGT^ to 
reprefent a Cask ; then it is plain^ that 
if th^ Outward curved lines ABCy 
and FG D are the Bounds or Staves ^ 
of the ^Cojkj it muft n^eds ho.ld more 
than if the 7nner Sirei^ht or prick'd j^ 
Lines were its Rounds or Staves ; and 
yet the Bung Diameter B G, Head Dt^ ^ 
dmeterCD and AFy and tht Length 
L H are the fame in both thofe Casks. 

Whence it phiinly appears^ that no one certain or general 
Rule can be prefcrib'd to find the true Content of all Sorts of 
Gisksy and therefore Gaugers do ufually fuppofc every Cask to 
he in the Form of feme one of thcfe following SoUis. 

I. The middle Zone or Fruflum of a Spheroid. 

The middle Zone- or frujlum oj a Paraholick Spindle. 
The lower Frujlums of two equal Paraholick Conoids, 
The lower frvjlums of two e^ual Cones. 

N owhc Way of Guejftng at the Cask*% Form^ and computing 
its Content according to that fuppos^d Form^ I fhall here fliew in 
their Order. 

I. If the Staves of the Cask are verv curved or Archingy fas 
the outward tines of the lafi Figwre) then the Cask is fuppos'd 
to be in the Form of the nnddU Zone or- Frufium of a Spheroid^ 
whofe Content may be comptited^ by Theorem 22. Page 427. 
which gives thefe two Rules. 

x 

To Twice the Square of the Bung Diameter Add the 
Square of the Head Diameter j multiply that Sum int§ 
Uhe Lenjthy and divide the ProduU hy 1077,1 "j^ 
I Viz. 3,81^7 X 282 for Ale Gallons ,• and hy 882,36. 
Vi2.3j8i97 X 2^1 for Wine Gallons. Or thus^ 




toe i^ 



«MM 



•-•' ""■' ' " . . . '. »5«i 



Of }^mW «attB(W* 




^To Tw/ff the ^rea of the Bun^ GrcUj A^i the Arem 
IRttl^ / of the Head Circle; multiply their Sum into onflbir^ 
ISSmW 24 \ ff^ffj^ Lengthy and the FroduSl mil be the Content h 

' their refpeUive Gallons. 

-. Example i. Suppofe a Otsk in the- Form of the miile Zone 
o^ a SpoenH^ whofc Buug Diameter is 31,5, JFiead Diameter 
24,5, and it5 Length 42 /isrfefi. 

Firft 31,5 X 31,5 X 2=1984,5. And 24,5 x 24,5 = 600,25 

Again 1984,5 + 6oo,25=:2584,75.And 2584,75 x 42=108559,5 

Then 1077,15) 108559,5 (100,78 the (intent in Ale Gallons. 

And 882^35) 108559,5 (123,03 the Content in W. Gdllons. 

Or thus, by the Second Rule. - 

■ • 

Btin£ Diitmeter 3 1,5 Twicr its Circlets Area is 5j5 270 

fieai IHMueter 24,5 its Circle's. AreaU \ if6yjfi * ' > , 

The Lef^th ^2 divided hsf 3 is 14. 7, 1988= their Ai/ii?. 

Then 7,i9§8 X 14 = 100,78 the Orient in/t G^llons^A^b^^is, 
And fo the Content in Wim Gallons may be found. 

II. If the Staves of the Cask are not qiH(&fo fnuch curved 01 
Arching, as was fuppos'd before, the Oii(;i& then takenTorthb 
mtddUViruRum ot^Lparahliok Spindle^ af)d. its Content is tt>m* 

puted, as by theorem 27. Page 432. which gives this Ruff. 

"" » 

Ta Twkf tfcV "S/juare of the Bung Diameter^ Add the 
^SfHOre ofihe Hcvd Diameter ; froit th^ir IJS^ert^ciSut^^^^ 
|ftlti(4 <A*S f^^ Texttbs of the S'^uarf^^-ihe Ji^ere^t ^^^0f^ 
iDiametersi mu\tmj:the.'f^mainder ip\^ the l^^Mjfl^^ 
Divide the Pradm by 1077,15^ &c. Jfs alovf 

* "Sj^anfle 1i\Sup^o(e the tjlmenjoas' the ftm^^ 
3>^5 ^ aM' >^^ • + 24,5^^ 24;5i^584,t5;^ ^ 

Again 7Xi^<^4=i9A Aa4 258^7 5r*^i^-* 4a c^}J!,S37J<te 
Then ' 167^15) 107756,? («bo,oi t}itiGm^\iTtAG^»sAnW^. 

IIL Vnithth^ Staves oi the CMrk^%H}aA9mt^^t^ 
lAr^wigy th6nlt> ftg>pos*d Ui U in thA;f^»^l^9fffV|l^b«V of 

XvtHf^xUp^rabolici Conoids\ ^mi^%^<^j4m9Ai9ljlft!^ 4tMtR 
.0oe Coi0iiK>li Bdfe at the j^tfil^/, iind thf ! M«4^c«M|bblifMyKl 
|>y Tlif^m JV Wi^45Q. vliich ^y#s tbltflisWl^t ^^'^v-'? b'?.oq 

5 
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To the Siuarf af the Bung Didmcier Add the Sf^sre 
iffthi Hesd Dtameter ; multiply their Sum into the 
JMlt !• \t^^?fK ^^^ Divide ihefrodutt by 718,08 

^5464 X 282) for Ale Gallons 5 ^r hy 588,22 
,5464 X 23 1 ) /or Wine GMons. Or thu^ 

fTo the Ares of the Bung Grcle sdd the Aren of the 
SlttiC 2- \ ^'^^ ^^^^^ > nmhifly the Sum into hdlfthe Lengthy 
i^and the ProiuEl will be the Content XffatrVi. 

Example 3. With the fame Vimenjlons as hAott. Then 
3i,5X3i>$ : + 24>5^ 24,5= 1592,5. And 1592,5 x 42-r66885 
And 7l8p8) 66885 (93,01 the Content in Ale Gallons. 
Or 588,22) 66885 (113,7 the Content in Wtne GaHons. 

Ttftraighitomthtl 
r in the lafi Fi^urcj 
for the Lower Frujfi 
equal Cones^ abutting or joining together upon one common Bdfe 
at the Bulge. And its Content may be computed as nttrMem 
J3» P^g^ 445* o'^y Thtoirem 15. P^f 419* Thus, 




Example 4. With the fame Vimenjons as before. 

Firft 31,5 >c 31,5: + 24,5 X 24,5 : + 31,5 X 24,5 2= 23<4,25 
' 2364,25 X 42 = 99298,5 Then 1077,15) 99298,5 (9^1$ 

r»f in Ale Gallons. ^^ And fo on for If^ne Gallons. 




uifflef^ 

0,77 
7jDa 
0,8j 



r .7i^^? y^have the Methods of computing the true ContenU of 
ttt Fouir SoldK in iivhoTe Forms all Cixi/ ,, ^ „ f 

HTc^Uppos'dtobe; And by the Hj^jiw. f ^^ ©•*«/ • *-^— 
jf /wit J^pitfs, tftat Rjr fuch Ctiii a* ha v« V; I0P|7P 
.thtir D/Mp^/tM aJl eq&al^ and the faroe<N}If ^^^i 
with thofe aboTe-mcntion*d, their Ci»- ^Jiv 93>9| 

^ ^ Arom the ^I^r«^iri;^ or Ihefualitj of thefe DWerenees at 
will: ^ y^J^ to^^fh^eiye^t that there may be fevera} O^sk^ -whofe 
OwlfAi^-caMibl bt^Iy found, according- co the af<Miaid fup- 
fKM'd Fbrwi }«iNttllktfore, in ordex to T^Aiiytii^ faild InfmafiL 
ties^pme Authors Obat have written if on this SatjeBj have lai(i 
liUM Vf€orem\iiM3f^yktiiJkventmi (andjetjalUthemly^ 
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iheft Nsmes) o^en have proposed TMei for the fiime Ptti^fe. 
Bqc fince it is fo, that we can only guefs at the Tnrfft. tfii 
fldineft and td/^ft Way is to be preferr d in Prdllhe ; ana tfa^ 
IS, by finding futha mesn Didmeter as will reduce the pxopos'd 
Cssi to a Cjhider. . . 

^Multiply the Diference heiween the Head andBufig Du^ 
\M$€ten with 0,7. $rwkho^6^. 9r with 0^4 or^ifho^^fm 
^ }scc9rdinf ss the ^sves Qjthe Cask mre Afyte ^Lefs srch^ 
^**^'X;«^ 5^Ja/brlVodjia to the Head DiattKte^^ smi iheSum 
hpdl he the mean Diameter re^uir'd. Tpen find the OfnteMt 
■ ii a\frob» II. tage 444. ' * i . 

menfi9ns as .before. T6e^ the 
tuBg Diametdr''Ufi the Heai Diam. i$ 31,5 — 24,5 ^j. Anft 
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7X 0,7 ap ^J^^x^Area 2^075x42 = 101,10 
^-. 37x0,65=^20,05^ ^ 2,3504x42= 98,7* 

^>^ ; 7 X 0,6 «= a§, i^^rr^ 2,25^1, )< 42-:. 96,3$ 

WX 0,55= 28,35-^-^ 2,2385x4*= 94P3 

From there it may be obfcrv'd, that the Di^frrwcr between 
each Gixi s Content is Rfgulur^txiA my neai fWi^r/ ^ whichpl^^tfw 
ly ihews, that there is not fo ^uch Room leftnnr £rr«r t^uWaj 
of iroffi^M/fi»2 their Contents^ ^s was by the'a&refaid R^/vy#« . ;: i 

Now the fir/ ot thefc four (viz. p)Uh 0,7) Js very coiftmonlf^ 
ufedamongft Gathers for all 5or/i of Gfiiferj but 1 didm^ver 
Gauge any Ox i that would c0ntai» <^te fo much as that HmU 
:di4 make? it?; and the.Xr^/ft^ dot^ ^PJP^r.very plain from 
Theorem 22. Rjgf 427. being compar'd with Tii^r^m ipi fW 
426. and the hLA^kure^Mz. that no ^ ^71 ' if iW/:^ r>^KJ(^ 
iRwif J.can ha/iiiwrf thpihe wrf^/tf p-ujfum otz^hereit ILt 
I always found by fiAj^rri^^f^, that' if the t^w/ii and THri^^. 
thefe Kdes (viz. w?/b 6^65 an^ix oJf) were duly Afplfdf Ihem 
yeoMl^ anjanr very near the Trw/jJamongft the r(>mvf0;i Sdrt^ 
Cfjfix; and the founh Rule (viz. wirti 0,55) will come pretty 
near , the; T«T'tA in computingrtlie C^ehp ^fCaeh^ whofe Staves 
areaUaoit/r/f/Vi^^betivixt.tb^ Hejrd^tid;ihtBttn£^ viz. Aich 

yvineFifeiicrr. . . ; ^/./' • 

Seft. & Ttf find what QuaHtUy of Liquor U either Drawn firt%^ 
, : $rRematnmz v», anyjfberriial Qask^ ftfitall} eall'd the Ullage ^ 

s Ca^i ; hath two Qafes. /., ^' V . ' / 

J Cafe I. To find vohat '^^uantity of Ltfuor Is in the C^il, when f(# 
J V 4(irix is perfendicular tg the Hoi[izi9»^ vi?. «ifcf« U hands td^iih 

mp mihs Heads. 7 ^^ • ^': - : ^ ''- - ^ * 
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454 of^0mitvii-imeim. 

. ; im9f^ to .mciorai this tiifi eajrfi Way» it wijl be conve- 
fttttAXo iipam^Kffitfiir4leulfte the Arcs odny OrcU bctwutf 
^ Bmg indlifsLyrhofc Di^stue from tUf Am^ at AS'iddte ^ 
fb!t.Cfti'» £iveq..KQIvthat may Jtw d^ne if; thic Proporikn. 

mA* Xht S^ugre of hslf the Length of the Cdil : Irtt the 

->■ " •ypiffenutt betwefn the Buw €jii' Head Ares'j :: fail tht 

■Tte \^^>^' *f *y OrcU'i DiJUfui from the Bun^ : /•»? Di/- 

Jferetmielneinthe Buii^AreSi snd the ^e» ofthst Grcje^ 

■y-n».thiArt»of^tIJ^uw'iSvrf£ee. 
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DemonOtatian. 

= «.//«be Li^b of the O*. 
Jrft, "Ji)^ «■»//■ the J«Mg Di^Hfifr, , 
sJiiifAzHtaiiDUiiittrr. 

■: w=:Hl*/ptKc'0i«w/frof thatOf/*^ 

11iftD,acc6r"ding tothefc»wo» fraftnjt^^t'EirtpJit^fsre 
liVwinte,. ' " ' - ; 



^ t'wm ^ 

tt-.iBn-.-.Bt — Hfi-.U. And SB : DD : : BB^tt : 41. 
t, 'r PP*^ .1, i i"r DD» 
,^?°ipD-2=*^ -^^ 100=7? = *^ 

'Tit out of the Bgmtiu, will 

■DO — ii:: ef: OD — tt. 
:i froiADP, wLU leave ««. 

ij» to tlie Sf Barer of thett TJiame- 
rherefore, ffv. ■ Q.ED. 
aMnA one Third feit-ofthe 
h the Bung Area and the Areg 
f the Ttfttuinder with the Li- 
Id'the 'TntdaS will fliew wh^t 
p ot UWfr half the -<^rw of 

* W the ftnii Z>i»f»jBi"*ith 
in «ne /»]( Bjjf^fif c^f ^'' " ■"' '■'" 

_,,,j^i«lii)- nuaiitilv ht Tjidanr i 
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Inches, whofe Square is 44 1, and the Liquor's Difhnte frdxq 

the Bung is, 21 — 9 = 12. Its Square is 144. The Diffihr^ncd 

between the Bung^ and Head Area's is 1^0917 ( as 2^763'^ «^' 

^,6718.) Then 441 : 1,0917 : : IA4 : Oi^'^6^ 

And 2,7635—0,35^4 = 2,4071 the Area 6f the JL/^m^ 

Surface* 

Awin 3) 0,3564 (0,11^. And 2,7635*— d;«<88== 1^6447 

Then 2,6447 X 12= 3i,73*4» what the Gasimsixz of beuig 

lalf full. Confequently 50.39— 3 1,73 « 18,66, will be th* 

QudhtiPy of Liquor in the Cask at 9 Inches wet in Ale GalUnt. 

And it the Cask had wanted but 9 Arft/^ of t>eilig /tf//. j 
then 50,^-4*3^973=^^2 would, have been the jQuaMtj 
oilifumriXLiht Cask. 

Note, Becauje the Two Rr/? T(Pr/»x (yi;5. 441 and 1,0917]^ 

m the Firoporitony are fix*d^ \iz. continue the Jamef^r any Di^ 
fiance^ it will be' very eajy to calculate the Area*i of all the Circles 
betwixt the Bung, and lieai to every Incb^^ and hy, that MeaHs t$ 
male a Table that will /hew what Quantity of Lifuor is eithit 
drawn Oftty or Remaining in the Cask^ at any Depth. 

Cafe 2. To find what Quantity of Liquor is in an^Qasiy when Us 
Axii is Parallel to the nortzon^ vie. when it lies along. 

There are Variety of Tahles to be found in Booh of G^v\^ng 
for this Purpofe; but I always obferv*d, that the fallowing 
Method of cofliputing the VlUge^ by a Table <rf the Segments of 
a Orcle^ came very near the iLruth in alitor// oiCasks^ which is 
thus pcrfofin*d : 

I. By the Bung and Head Diameters^ 1 find fuch a mean Diame^m 
terz% yQ\Ji judge will £riMrr the propos'd Cask to a Cylirlder^ bjr 
the MethodlziA down in P^^^453« And then find its full Con'^ 
tenty as in thofe ExanMes^ 

2*. From the Bung Diameter Snbftrail the mean Diameter^ 
and half their Difference^ (viz. divide it by 2.) 

3* FroA the Wet Inches of the proposed Ullage^ Subftra£l the^ 
faid half Diffitence^ and call it x ; then obferve this Proportion.- 

r^ the Mean Diameter lis to xoo (che Diameter of 
Nizm c the Tabular Circle) s : /• is the lafi Difference (viz. xj 
C : to aver Jed Sine in the Table. (Page*44i«) 

Then if the Tabular Segment^ which Hands againft that FI?r- 
fed Sincy be multiply d into the Content of the C/xi, the Product 
will ihew the Ullage^ viz. what Quantity ofLr^uor is either ia 
ihtLi/^fiipm^rawn fi;>rth» l-.. ^ , jk 



456 Of iBjttgfcai .^ottglng^ 

Exsmfle i. Let the Cdsk be chat of the fecund Softy in 
Hcgr 453. viz. whofe Birw^ Diameter is 31,5 /wffcfJ^ ««vf» Dnr- 
i0il#r a9>05)^ and Ontent 98,71 ^/^ Gallons; and fuppofe 
Aerc were 10,5 Jncbes V\tet in it^ it is required to find die wtt^ 

Heie 31,5— 29P5 SB 2,45 it» halfn 1^X2. And 10,5—1,42--: 9,28 
Then 29P5: 100 1:9,28 : e),3i9= ^- ^»^; i** •^^^^ ^ 0,2748 
And 98J1 X 0,2748 s 27,1 2 the I^ umber of wet Gallons. 

A^in 3X,y-*lO,5 = 21 the drj^ Inches ; and 2X — 1)22:= 19^78 
Then 29,05: 100;: 19,78:0,68 5 its Sejpnent is 0,7241^ 
And 98,71 X 0,7241 = 71,48 the Number of Dry Gallons. 

froof 71,48 + 27,1 2 as 98)6 die Content oi the Giii vciy near jr 
whidi plainly fhews the Truth of this Method. 

Thusfarmajfuffice concerning Gav\gln^ of Bach 6i Coolers^ 
Tmx, Coppers^ and Ciif ix, O^c. To which I fliaU only addl 
That as the 4Sontents ef all Brewers VtenSls ace to tie computed^ 
by the Ale GalUns^ fo the Contents of all DifiiUers Vtenfis 
(yizl all their Wafh'Backs^ Stills^ andCasks^VcJ Ata&hccom^ 
futed hy the Wine Gallon. 

And in j^au^tl^ (£ Malty C^on which thert is nov^ sDuty of 
four Shillinxs per Bufhel) you muft obferve, That a C^n or 
Malt Bulhel doth contain 2150,42 tubick Inches ; (See Paj^e 42.) 
land therefore in gauzin^ of Mah GftermSy or othiBr Veffels^ 
2150,42 will be a conjfant ot fix*dDiviJor for finding the jilrea^s 
of all lttgbt4in!d Flares in Bkfhds at one Inch dtefy and 2738 
will be a conftsnt or fx^i Divifor£ot finding thii Area^s of Cir« 
tfji/iir Figures. 

I have omitted die Bulinefs of gaining Mafh^nnsy and ta^ 
king an Accottnt of die Gooir or Grains^ in order to EfKmste 
what Quantity of Wprij were produc*d firom them, C^r. becanfe 
I could never find fby allmyObfervationsJznj Cert^ntj there- 
in I nor is it pofible there ihould be any, hj Reafon of the 
Great mfferencetixa^tisin Malty C^nditsff'indiUjgTooJ for the 
ie/t Ma ft Cwell ground) will yield or ^produce the^ mfi VVoru^ 
and leafi Grains ; on the contrary, Bad Matt (heingikgjrmmdj^ 
yields the 1$/^ Worts and mtfi Grains. 













J^^i^ 





1},MU 









